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EXECUTIVE  SUMMARY 


Watkins-Johnson  Environmental,  Inc,  (WJE,  formerly  R.L.  Stollar  and  Associates,  Inc.)  performed  an 
asbestos  survey  and  bulk  sampling  of  materials  in  buildings  and  fortifications  not  previously  investigated 
during  the  Presidio  Installation- Wide  Asbestos  Survey,  Twenty-eight  structures  were  investigated  during 
the  asbestos  survey  and  67  bulk  samples  were  collected  and  submitted  for  analyses. 

The  survey  was  conducted  in  accordance  with  procedures  outlined  in  TM  5-612,  Asbestos  Control. 
Assessment  of  friable  asbestos  containing  materials  (ACM)  was  made  using  worksheets  outlined  in  the 
Guide  for  Asbestos  Hazard  Assessment  in  U.S,  Army  Facilities  (CERL-  Environmental  Engineering 
Team,  1988).  From  damage/risk  exposure  values  obtained  from  these  worksheets,  recommended 
management  corrective  actions  were  determined.  Recommended  actions  based  on  the  risk  and  exposure 
calculations  are  summarized  in  Table  4.3  (Assessment  Index  Summary). 

Results  of  Survey  and  Sampling 

Friable  asbestos  was  found  in  four  of  the  structures:  Building  277,  Battery  Dynamite,  Battery  Howe- 
Wagner,  and  the  New  Mine  Casemate.  Only  Building  277  of  these  structures  is  currently  occupied.  Six 
other  structures  contain  nonfriable  ACM,  all  of  which  are  occupied  or  used  occasionally. 

The  friable  asbestos  found  in  Building  277  (the  Golden  Gate  National  Park  Training  Facility)  consisted 
of  a  duct  tape  1  l/4-in.  wide,  and  20-ft  long  applied  to  several  seams  of  the  ductwork  in  a 
maintenance/storage  area. 

The  friable  asbestos  found  in  Battery  Howe-Wagner  consisted  of  two  samples  of  debris  in  piles  on  the 
floor,  apparently  boiler  wrap  or  thermal  system  insulation  (TSI)  removed  elsewhere.  The  most  apparent 
piles  of  ACM  debris  are  estimated  to  total  less  than  100  square  feet  (ft*);  however,  given  the  manner  in 
which  this  waste  asbestos  was  transported  into  the  building  and  discarded,  asbestos  dust  contamination 
of  most  of  the  building’s  3,000  ft2  cannot  be  discounted. 

The  friable  asbestos  in  Battery  Dynamite  consisted  of  significant  quantities  of  TSI  (two  types)  with  some 
associated  debris,  and  two  types  of  woven  asbestos  material  (<  15  ft*).  The  friable  TSI  consisted  of  210 
linear  ft  of  4-in.  diameter  aircell,  and  150  linear  ft  of  4-in.  diameter  preformed  TSI  with  associated  debris 
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contaminating  a  pipe  chase  and  some  rooms.  Four  ft2  of  the  friable  ACM  woven  material  was  found  as 
duct  isolation  cloth  and  in  the  observation  deck  as  gaskets  on  individual  unmounted  glass  lenses.  It  was 
observed  during  the  asbestos  survey  of  the  New  Mine  Casemate  that  identical  glass  lenses  with  this  type 
of  gasket  were  in  storage  there. 

The  nonfriable  ACM  found  during  the  survey  included  nine  bulk  samples  of  vinyl  sheeting,  floor  tile 
and/or  mastic,  two  samples  of  transite  exterior  sheeting  used  extensively  on  several  of  the  buildings 
surveyed,  transite  debris,  and  a  sealant  material.  Table  S-l  summarizes  by  building  all  asbestos  identified 
during  the  survey,  and  the  estimated  quantity. 


Table  S-l  Summary  of  Asbestos  Containing  Building  Materials  (page  1  of  2) 


Building 

Material 

Asbestos 

Content 

Friable 

Y/N 

Quantity 

275 

Floor  tile  mastic 

10-20% 

N 

3,000  ft2* 

275 

Transite  panel 

30% 

N 

20  ft2 

277 

Duct  tape 

45% 

Y 

3  ft2 

277 

Floor  tile  mastic;  maintenance/ 
storage  area 

15% 

N 

55  ft2 

Battery 

Dynamite 

Floor  tile  red,  12  x  12  in. 

8% 

N 

500  ft2 

Battery 

Dynamite 

Floor  tile,  black  and  red;  and  mastic 

14% 

N 

5,000  ft2 

Battery 

Dynamite 

Duct  isolation  cloth 

35% 

Y 

4  ft2 

Battery 

Dynamite 

Sealant,  pipe  to  wall;  black 

20% 

N 

10  ft2 

Battery 

Dynamite 

Aircell  thermal  system  insulation;  4 
inch  diameter 

25% 

Y 

210  ft 

Battery 

Dynamite 

Thermal  system  insulation;  pre¬ 
fabricated;  4-inch  diameter 

25% 

Y 

150  ft  plus 

1 ,000  ft1  fine 
cleaning 

Battery 

Dynamite 

Gasket  on  glass  lenses 
(not  installed) 

35% 

Y 

<10  ft1 

Battery  Godfrey 

Transite  debris 

25% 

N 

unknown 

*  An  etumflie  thit  mumei  aU  ejrpeied  »r^*§  <UH  h *ve  tile  underneath 
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Table  S-l  Summary  of  Asbestos  Containing  Building  Materials  (page  2  of  2) 


Building 

Material 

Asbestos 

Content 

Friable 

Y/N 

Quantity 

Battery  Howe- 
Wagner 

Thermal  system  insulation  debris 

25% 

Y 

100  ft2  for 
debris;  3,000 
ft5  to 

decontaminate 

Mine  Depot 
Building  985 

Transite 

35% 

N 

2,600  ft* 

Mine  Depot 
Building  986 

Trans  ite 

35% 

N 

2,600  ft2 

Mine  Depot 
Building  987 

Transite 

35% 

N 

1,300  ft2 

Mine  Depot 
Building  989 

Floor  sheeting  backing;  restrooms 

30% 

N 

52  ft2 

Mine  Depot 
Building  989 

Vinyl  sheeting  backing;  restroom 
wall 

40% 

N 

52  ft2 

New  Mine 
Casemate 

Floor  tile,  black  and  red;  and  mastic 

7% 

N 

2,400  ft2 

New  Mine 
Casemate 

Gasket  on  glass  lenses 
(not  installed) 

35% 

Y 

<  10  ft2 

Recommended  Corrective  Action 

Battery  Howe-Wagner  should  remain  securely  closed  until  a  remedial  cleaning  of  the  asbestos  debris  and 
dust  contamination  is  completed.  It  should  be  noted  that  oxygen  levels  monitored  during  the  site  entry 
were  slightly  less  than  the  acceptable  Occupational  Safety  and  Health  Administration  (OSHA)  minimum 
(19.5%  Oj).  Asbestos  removal  in  Battery  Dynamite  is  recommended  before  any  restoration  or  re-use  of 
the  structure.  Implementation  of  an  Operations  and  Maintenance  (O&M)  program  is  recommended  for 
Building  277  and  removal  of  the  asbestos  duct  tape  is  recommended  prior  to  any  renovation  or  demolition 
in  the  maintenance/storage  area,  The  friable  lens  gaskets  remaining  in  the  New  Mine  Casemate  do  not 
pose  a  potential  hazard  if  left  undisturbed  and  could  be  easily  collected  for  appropriate  disposal. 
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The  nonfriable  transite  debris  embedded  in  ihe  soil  pile  by  Battery  Godfrey  was  not  observed  to  be 
distributed  in  significant  quantities  on  the  surface;  however,  these  transite  fragments  have  the  potential 
for  becoming  friable  if  subjected  to  the  occasional  vehicle  traffic  on  the  adjacent  service  road.  The  soil 
pile  may  contain  additional  transite  fragments  that  could  be  exposed  by  weathering,  or 
landscaping/excavation  activities,  it  is  recommended  that  the  soil  surface  be  picked  clean  of  transite. 
Additional  remedies  recommended  would  include  an  annual  O&M  inspection  of  the  area  for  newly 
exposed  materials,  and  an  O&M  procedure  that  would  ensure  any  transite  exposed  as  the  result  of 
excavation  would  be  immediately  collected. 

The  nonfriable  transite,  floor  tiles,  and  mastics/seal ants  in  occupied  areas  should  be  inspected  periodically 
as  a  part  of  an  O&M  Program.  Any  ACM  that  may  potentially  be  disturbed  so  as  to  generate  dust  during 
a  renovation  or  demolition  must  be  abated  prior  to  that  activity. 

Costs  for  Removal  of  ACM 

Costs  for  the  removal  of  all  ACM  and  for  specific  corrective  actions  are  provided  in  Tables  6. 1-6.3.  The 
estimate  for  the  cost  of  removal  of  the  friable  ACM  from  the  buildings  surveyed  is  $14,400.  The 
estimate  for  the  cost  of  removal  of  all  ACM  from  the  buildings  surveyed  is  $85,128. 
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1,0  INTRODUCTION 


Asbestos  is  the  generic  name  for  a  group  of  naturally  occurring  hydrated  mineral  silicates  of  the 
amphibole  or  serpentine  series  that  are  characterized  by  fibers  or  bundles  of  fine  single  crystal  fibrils. 
The  most  common  minerals  identified  in  the  asbestos  definition  include  chrysotile,  amosite  and 
crocidolite.  The  unique  combination  of  resistance  to  heat  and  chemical  attack,  high  tensile  strength  and 
flexibility  was  utilized  as  asbestos  was  incorporated  into  a  variety  of  construction  materials.  The  medical 
community  has  recognized  that  chronic  exposures  of  workers  to  high  levels  of  airborne  asbestos  fibers 
causes  debilitating  and  fatal  diseases  of  the  lungs  including  cancers. 

Asbestos  containing  materials  (ACMs)  are  classified  as  friable  or  nonfriable.  Friable  ACM  can  be 
crumbled,  pulverized,  or  reduced  to  powder  by  hand  pressure  when  dry  and  includes  any  previously 
nonfriable  material  if  it  is  damaged  to  the  extent  that  it  meets  these  criteria.  A  nonfriable  material  does 
not  meet  these  criteria  (40CFR,  Part  61,  Subpart  M  -  National  Emission  Standard  for  Asbestos),  A 
material  sample  is  considered  positive  if  asbestos  is  detected  at  greater  than  1 .0  percent.  Friable  ACM 
presents  the  greatest  potential  for  risk  and  exposure  because  if  it  is  damaged,  asbestos  fibers  can  become 
airborne. 

1 . 1  Task  Description 

WJE  conducted  inspections  and  bulk  sampling  for  asbestos  at  coastal  fortifications,  magazines,  and 
buildings  along  Baker  Beach,  in  the  Golden  Gate  Bridge  District  and  Crissy  Field  areas  that  were  not 
previously  investigated  as  pan  of  the  Presidio  Installation- Wide  Asbestos  Survey  or  surveys  conducted 
by  Golden  Gate  Bridge  District.  The  purpose  of  the  survey  was  to  identify  all  areas  that  may  have  ACM, 
evaluate  the  extent  and  condition  of  friable  and  nonfriable  ACM,  assess  the  potential  for  disturbance,  and 
provide  recommendations  for  corrective  actions  when  necessary. 

The  asbestos  survey  was  conducted  pursuant  to  Section  3.2.2. 14  of  the  Modification  of  Contract.  A  work 
plan  for  conducting  the  asbestos  survey  was  prepared  (Asbestos  Work  Plan  for  the  Supplemental  Remedial 
Investigation  (R.L.  Stollar  &  Associates,  Inc.  1991)).  The  survey  and  collection  of  samples  was 
conducted  in  accordance  with  procedures  outlined  in  enclosure  4  to  the  Modification  of  Contract 
(Surveying  for  Asbestos,  Documentation  and  Recordkeeping),  and  the  U.S.  Army’s  Technical  Manual 
(TM)  612,  Asbestos  Control  (Dames  &  Moore,  1989).  In  accordance  with  the  Modification  of  Contract, 
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an  inspection  priority  list  was  not  prepared.  Assessment  of  friable  ACM  was  made  using  worksheets 
outlined  in  the  Guide  for  Asbestos  Hazard  Assessment  in  U.S.  Army  Facilities.  {CERL  -  Environmental 
Engineering  Team,  1988).  Risk  and  exposure  were  quantified  for  friable  asbestos  by  assessing  the 
evidence  of  physical  damage  and  potential  exposure  to  human  populations.  The  damage/risk  exposure 
values  obtained  from  these  worksheets  provided  guidance  in  the  preparation  of  the  recommended 
management  corrective  actions.  Descriptions  of  ACM  (the  material,  its  use,  size,  and  color)  and  the 
sample  locations  are  delineated  on  floorplans,  Floorplans  have  also  been  provided  showing  the 
approximate  extent  of  ACBM,  however,  actual  quantities  and  locations  may  differ  because  the  technical 
detail  of  data  acquisition  during  the  survey  was  not  intended  for  the  preparation  of  design  and  construct 
plans. 

1.2  Site  Description 

Structures  inspected  during  this  asbestos  survey  fall  generally  into  two  categories:  those  that  were  at  one 
time  directly  employed  in  housing  or  storing  munitions  for  gun  emplacements  or  mine  casemates  (26  of 
the  structures  inspected);  and  two  buildings  near  Crissy  Field  that  have  operated  as  office  or  storage 
structures  with  no  history  of  storing  munitions.  Locations  of  the  asbestos  survey  at  PSF  are  shown  on 
Figure  1 .2. 

1.2.1  Site  Description  of  Buildings  275  and  277 

Buildings  275  and  277  are  currently  occupied  office  buildings  and  are  estimated  to  have  been  constructed 
about  40  years  ago.  Building  275  is  the  administration  offices  of  the  National  Maritime  Museum. 
Building  277  is  the  Golden  Gate  National  Park  Training  Facility.  Trailer  annexes  to  Building  277  were 
constructed  and  installed  following  the  U.S.  Environmental  Protection  Agency  (USEPA)  ban  on 
manufacture  of  asbestos  containing  building  materials.  These  buildings  are  located  near  Crissy  Field  and 
are  not  considered  a  pan  of  the  coastal  fortification  structures  at  PSF. 

1.2.2  Site  Descriptions  of  Coastal  Fortifications 

The  coastal  fortifications  at  the  Presidio  of  San  Francisco  were  intended  to  protect  the  harbor  and  harbor 
entrance  from  a  naval  approach  or  attack  by  a  hostile  foreign  power.  Although  the  facilities  at  the 
Presidio  were  primarily  gun  emplacements  targeted  for  marine  craft,  other  structures  supported  defense 
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GOLDEN  GATE 
BRIDGE 


SAN  FRANCISCO  BAY 
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activities  for  anti-aircraft  guns,  mortars,  mine  depots,  casements,  and  ammunition  magazines.  The 
earliest  coastal  fortifications  inspected  for  the  survey  were  constructed  during  the  1860s;  other  structures 
surveyed  were  built  during  intermittent  periods  of  construction  since  then,  and  have  nearly  all  either  been 
abandoned  or  converted  to  uses  other  than  storing  explosives. 

Coastal  fortifications  at  the  Presidio  center  around  Fort  Point,  the  promontory  on  the  south  side  of  the 
narrow  harbor  entrance.  From  this  position,  the  gun  batteries  extend  southward  lining  the  beach  facing 
the  Pacific  Ocean,  and  line  the  San  Francisco  Bay  shore  east  of  the  point;  each  battery  is  1,000  ft  or  less 
from  the  shoreline.  The  mine  depot  and  casemates  were  also  built  close  to  the  shore.  Two  mortar 
emplacements  were  constructed  slightly  further  inland,  as  was  an  ammunition  magazine.  The  coastal 
fortifications  were  located  to  minimize  an  identifiable  profile  from  offshore  by  employing  the  physical 
features  of  land  and  vegetative  patterns  at  the  promontory.  The  construction  of  the  coastal  fortifications 
minimized  the  vulnerable  exposed  area,  and  provided  a  shielding  overburden  barrier  in  its  design  of 
excavation  and  earthwork  backfill.  The  masonry  construction  of  these  coastal  fortifications  was  similarly 
designed  and  built  to  withstand  an  artillery  assault.  Unless  otherwise  noted  in  the  site  description,  all 
coastal  fortifications  were  constructed  primarily  of  concrete. 

1.2.3  Historical  Use  of  Coastal  Fortifications 

The  history  of  the  construction,  use,  and  abandonment  of  the  coastal  fortifications  has  been  well 
researched  and  described.  The  Historic  Resource  Study  of  Seacoast  Fortifications  of  San  Francisco 
Harbor  (Erwin  N.  Thompson,  National  Park  Service,  1979)  was  used  as  a  reference  for  this  report. 

Although  defense  fortifications  were  established  at  the  Presidio  by  Spanish  Mexico  (1776-1846)  and  the 
United  States,  the  oldest  structures  investigated  as  relevant  to  this  report  date  from  1864.  All  of  the 
batteries  constructed  after  the  Civil  War  were  almost  entirely  concrete.  The  cycles  of  construction  and 
abandonment  of  gun  batteries  at  the  Presidio  are  defined  enough  to  describe  in  discrete  time  intervals: 

Civil  War  Period  -  The  surviving  structures  are  some  of  the  magazines  constructed  for  the  Battery  East, 
and  Battery  West.  These  discrete,  one-room  structures  are  built  from  brick  and  masonry.  They  were 
used  until  about  the  turn  of  the  century  when  some  were  incorporated  into  the  battery  construction  of  the 
Endicott  Period,  and  the  remaining  structures  were  abandoned. 
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Postwar  through  1890  -  East  Battery  and  West  Battery  were  improved  and  expanded  during  the  1870s 
but  otherwise  few  changes  were  made. 

Endicott  Improvements  (1890-1905)  •  This  was  the  most  active  period  for  coastal  fortification  at  the 
Presidio  with  the  construction  of  the  Mine  Depot  and  Batteries  Baldwin,  Blaney,  Boutelle,  Chamberlin, 
Cranston,  Crosby,  Dynamite,  Godfrey,  Howe-Wagner,  Lancaster,  Marcus  Miller,  McKinnon,  Saffold, 
Sherwood,  Slaughter  and  Stotsenberg. 

Peak  Operation  (1905-1917)  -  This  period  was  the  peak  utility  phase  of  the  Presidio  coastal  fortifications 
in  terms  of  active  gun  batteries.  Some  minor  construction  occurred. 

Salvage  (1917-World  War  II)  -  During  this  period  many  of  the  coastal  fortifications  were  salvaged  and 
abandoned.  The  construction  of  the  Central  Magazine  and  the  New  Mine  Casemate  were  the  few 
exceptions  to  the  climax  of  the  conventional  use  of  gun  batteries  for  coastal  defense. 

World  War  n  to  present  -  Abandonment  of  the  structures  or  the  employment  of  the  available  enclosed 
space  for  materials  storage  characterizes  the  use  of  the  batteries  following  World  War  II. 
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2.0  ASBESTOS  SURVEY  AND  ASSESSMENT  PROCEDURES 


An  asbestos  survey  and  assessment  of  the  coastal  fortifications  and  other  structures  was  conducted  to 
locate,  sample  and  analyze  potential  ACM  and  to  assess  the  current  and  future  integrity  of  potential 
ACM.  The  survey  was  conducted  in  accordance  with  the  Asbestos  Work  Plan  for  Supplemental  Remedial 
Investigation  (R.L.  Stollar  &  Associates,  1991),  Survey  personnel  ensured  their  safety  by  their 
performance  of  the  survey  in  accordance  with  the  Accident  Prevention  and  Safety  Plan  for  Supplemental 
Remedial  Investigation  (R.L.  Stollar  &  Associates,  Inc.,  1992). 


During  the  surveys  of  the  batteries  it  became  apparent  that  the  time  of  construction  and  abandonment  (late 
19*  and  early  20^  centuries),  and  the  homogeneity  of  construction  design  and  materials  (concrete  and 
wood)  virtually  precluded  the  existence  of  asbestos  construction  materials.  When  batteries  with  many 
welded  doors  were  encountered  (Marcus  Miller,  Crosby,  etc.)  only  one  or  two  of  the  larger  rooms  were 
opened  for  inspection  and  as  expected,  no  suspected  ACM  was  found  or  sampled.  All  structures  that 
were  readily  accessible  by  key  or  open  door  were  thoroughly  inspected  regardless  of  age  or  subsequent 
use.  Only  Batteries  Baldwin  and  Slaughter  were  not  surveyed  for  asbestos.  Battery  Baldwin  was  buried 
by  the  approach  road  to  the  Golden  Gate  Bridge  and  Battery  Slaughter  has  been  destroyed. 

Suspected  ACM  was  categorized  by  type  to  define  homogeneous  areas  and  ACM  survey  data  sheets 
(Appendix  B)  were  completed  for  each  suspected  asbestos  containing  building  material.  A  homogeneous 
material  is  uniform  in  texture  and  appearance,  and  is  unlikely  to  consist  of  more  than  one  type  or 
formulation.  If  several  floors  or  buildings  contained  the  same  homogeneous  material,  the  separate 
locations  were  considered  to  exhibit  a  single  homogeneous  material.  At  least  one  bulk  sample  was 
collected  from  each  type  of  suspected  homogeneous  ACM.  A  sample  tested  positive  when  asbestos  was 
found  at  greater  than  1 .0  percent. 

The  survey  was  nondestructive  in  nature.  Structural  units  such  as  walls  or  floors  were  not  removed  to 
check  for  ACM;  however,  movable  objects  such  as  ceiling  tiles,  trap  doors  and  furniture  were  displaced 
when  needed  in  order  to  completely  examine  each  functional  space.  All  potential  ACM  surfaces  were 
examined  for  friability  and  evidence  of  damage  that  would  degrade  nonfriable  material  to  a  friable 
condition.  The  location  and  description  of  all  suspect  ACM  materials  was  recorded.  The  approximate 
amount  of  the  material  was  determined,  and  the  condition  (risk  number)  and  potential  for  disturbance 
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{exposure  number)  were  assessed  (as  described  in  Section  4.0)  in  order  that  management  and  corrective 
actions  for  friable  asbestos  could  be  summarized  (Table  4.3). 

The  polarized  light  microscopy  (PLM)  method  was  used  to  analyze  the  bulk  samples.  This  method  is 
approved  for  asbestos  bulk  sample  analysis  (40  CFR,  Part  783,  Appendix  A  to  Subpart  F), 

Because  the  composition  of  friable  materials  can  be  variable,  if  at  least  one  sample  of  a  friable 
homogeneous  material  tested  positive  for  asbestos,  all  locations  of  that  material  are  assumed  to  contain 
asbestos. 

2. 1  Quality  Assurance:  Personnel  and  Procedures 

Prior  to  the  survey,  the  procedures  outlined  in  enclosure  4  to  the  Modification  of  Contract  (Surveying 
for  Asbestos,  Documentation  and  Recordkeeping),  U.S,  Army  document  TM5-612  Asbestos  Control  and 
Asbestos  Work  Plan  for  the  Supplemental  Remedial  Investigation  (R.L.  Stollar&  Associates,  Inc.,  1991) 
were  reviewed  by  the  survey  participants,  and  compliance  with  these  procedures  was  maintained 
throughout  the  survey.  Assessment  of  friable  ACM  was  made  using  worksheets  outlined  in  the  Guide  for 
Asbestos  Hazard  Assessment  in  U.S.  Army  Facilities  (Dames  &  Moore,  1989),  included  as  Appendix 
G. 

The  survey  and  assessment  was  conducted  by  a  person  with  EPA  certification  as  an  asbestos  building 
inspector  (Appendix  A)  as  specified  in  the  Code  of  Federal  Regulations  Title  40,  Part  763  and  supervised 
by  an  industrial  hygienist  certified  by  the  American  Board  of  Industrial  Hygiene  (Appendix  A).  Control 
of  the  collected  samples  was  maintained  by  means  of  chain  of  custody  documents  (Appendix  F). 

Environmental  Science  and  Engineering  Inc.  (ESE,  Englewood,  Colorado)  was  the  analytical  laboratory 
and  is  accredited  for  bulk  asbestos  fiber  analysis  by  the  U.S.  Department  of  Commerce  National 
Voluntary  Laboratory  Accreditation  Program  (NVLAP).  The  NVLAP  accreditation,  the  ESE  procedure 
for  calculating  asbestos  in  samples  and  the  laboratory  Quality  Assurance  (QA)  measures  are  included  as 
Appendix  C.  Bulk  asbestos  samples  were  analyzed  by  trained  microscopists,  using  Polarized  Light 
Microscopy  (PLM)  with  dispersion  staining.  Quantitation  was  performed  through  visual  estimates.  The 
accuracy  of  estimates  varies  depending  on  the  nature  of  each  sample,  but  is  generally  ±  10  percent  or 
better. 
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2.2 


Quality  Assurance:  Laboratory  Analyses  of  Duplicate  Samples 


Of  the  63  samples  collected  for  analyses,  four  were  split  and  provided  to  the  laboratory  to  assure 
precision  in  the  laboratory’s  analytic  method.  The  sample  analytic  data  for  the  63  samples  is  provided 
in  Appendix  D  and  the  duplicate  analytic  data  is  provided  in  Appendix  E.  Table  2.2  demonstrates  that 
the  precision  of  the  analyses  was  acceptable. 


Table  2.2  Laboratory  Quality  Assurance  Analyses  of  Duplicates 


Site  ID 

Sample  Analysis 

Duplicate 

Analysis 

Comment 

277A04 

15%  chrysotile 
in  mastic 

18%  chrysotile 
in  mastic 

Acceptable 

2%  total 

2%  total 

275A02 

15%  chrysotile 
in  mastic 

15%  chrysotile 
in  mastic 

Identical 

2%  total 

2%  total 

DYNA13 

8%  amosite 

20%  chrysotile 

10%  anthophyllite 
25%  chrysotile 

Acceptable 

28%  total 

35%  total 

DEPA01 

35%  chrysotile 

30%  chrysotile 

Acceptable 
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3.0  ASBESTOS  SURVEY  RESULTS 


Twenty-eight  structures  were  surveyed  for  asbestos.  Friable  asbestos  was  found  in  four  of  the  structures: 
Building  277,  Battery  Dynamite,  Battery  Howe-Wagner,  and  the  New  Mine  Casemate.  Only  Building 
277  is  currently  occupied.  Six  other  structures,  all  of  which  are  occupied  or  used  occasionally,  contain 
nonfriable  ACM. 

3. 1  Building  275 

Building  275  is  an  occupied  office  building  used  by  the  National  Maritime  Museum  Association.  Twelve 
suspect  materials  were  collected  and  analyzed  for  asbestos  content  and  four  nonfriable  materials  tested 
positive.  Figure  3.1  shows  the  floorplan  of  the  building  and  the  sample  locations.  Asbestos  sample 
results  for  Building  275  are  presented  in  Table  3.1.  Figure  3.2  shows  the  approximate  extent  of  the 
ACM  (tan  asbestos  containing  floor  tiles  and  asbestos  containing  mastic)  in  Building  275. 

3.2  Building  277 

Building  277  is  an  occupied  office  building  used  by  the  Golden  Gate  National  Park  as  a  training  facility 
Ten  suspected  materials  were  collected  and  analyzed  for  asbestos  content  and  one  friable  and  one 
nonfriable  material  tested  positive.  A  floorplan  of  the  building  with  the  sample  locations  is  presented  as 
Figure  3.3.  Asbestos  sample  results  for  Building  277  are  presented  in  Table  3.2. 
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Table  3. 1  Building  275  Asbestos  Analyses  Results 


Assessment 
Index  Code1 

N/A 

N/A 

V/N 

N/A 

N/A 

N/A 

N/A 

V/N 

V/N 

V/N 

N/A 

V/N 

Exposure 

Number 

o 

© 

© 

© 

© 

© 

© 

VN 

o 

© 

NA 

© 

Risk 

Number 

© 

© 

o 

o 

o 

o 

o 

VN 

© 

© 

VN 

o 

Quality 

Assurance 

Q 

Friable 

Y/N 

2 

2 

2 

2 

2 

2 

2 

> 

2 

2 

>- 

2 

Asbestos 

Content 

ND 

15% 

(mastic) 

10-20% 

ND 

ND 

ND 

30% 

ND 

ND 

15% 

(mastic) 

ND 

ND 

Material 

3 

1 

U) 

•3 

8 

■8 

1 

> 

Floor  tile,  tan,  12  X  12  in  and  mastic 

Floor  tile  mastic  of  sample 

275A02 

Rug  mastic 

Floor  tile,  red,  kitchen 
striated  surface 

Floor  tile,  red,  kitchen 
smooth  surface 

I 

a 

J 

Ceiling  finish,  spray-on 

Roofing  tile,  black-grey 

Floor  tile  (tan)  and  mastic 

Ceiling  finish,  spray -on 

Paper  w/tar  (beneath  floor  tile) 

Sample  ID 

< 

r- 

i 

R 

275A03 

275A04 

275A05 

275A06 

275A07 

275A08 

275A09 

275 A 10 

275A11 

r*  ; 
< 

r- 

<N 

1 

I  3 

£-8 

CL  w 


it  i) 

Q 
Q  2 


NA  =  Not  applicable,  no  asbestos  detected 
N/A  =  Nonfriable  and/or  nonasbestos 

1  ==  The  Assessment  Index  Code  is  described  in  Section  4.0  and  defined  in  Table  4:2. 
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Table  3.2  Building  277  Asbestos  Analyses  Results 


Sample 

ID 

Material 

Asbestos 

Content 

Fnable 

Y/N 

Quality 

Assurance 

Exposure 

Number 

Risk 

Number 

Assessment 
Index  Code1 

277 AO  i 

Ceiling  tile,  12  x  12  in. 

ND 

Y 

NA 

NA 

N/A 

277A02 

Floor  die,  beige;  res  trot)  ms 

ND 

N 

0 

0 

N/A 

277 A03 

Floor  die,  dark  beige;  12  x  12  in. 

ND 

N 

0 

0 

N/A 

277 A  04 

Floor  die  mastic,  maintenance/ 
storage  area 

15% 

N 

D 

0 

0 

N/A 

2  77  A0  5 

Roof  die,  black-grey 

ND 

N 

0 

0 

N/A 

277 A06 

Paper  beneath  roof  die 

ND 

N 

0 

0 

N/A 

277A07 

Bulletin  board 

ND 

N 

0 

0 

N/A 

277A08 

Duct  tape 

45% 

Y 

8 

10 

C 

277  A09 

Green  vinyl  flooring 

ND 

N 

0 

0 

N/A 

277A10 

Gray  floor  die  and  mastic 

ND 

N 

0 

0 

N/A 

D  =  Duplicate 

ND  =  Not  detected 

NA  =  Not  applicable,  no  asbestos  detected 

N/A  =■*  Nonfriable  and/or  nonasbestos 

1  =  The  Assessment  Index  Code  is  described  in  Section  4.0  and  defined  in  Table  4.2 

Figure  3.4  delineates  the  approximate  extent  of  the  asbestos  containing  floor  tile  mastic  in  Building  277. 
3.3  Battery  Blaney 

Battery  Blaney  (Building  635)  is  located  at  the  end  of  Battery  Blaney  Road,  about  100  ft  north  of  U.S. 
Highway  101  and  900  ft  south  of  the  Helipad.  This  battery  was  constructed  in  1901  and  consisted  of  four 
emplacements  for  15-pound  3-in.  rapid  fire  guns.  In  1920  all  four  guns  were  dismounted.  During  World 
War  II  its  magazines  were  used  as  storehouses  for  various  classes  of  supplies  and  air  raid  shelters.  The 
battery  is  now  abandoned  and  surrounded  by  a  fence  with  a  locked  gate  at  the  access  road.  The  battery 
itself  is  secured  with  locked/welded  doors. 

No  suspected  ACMs  were  identified  during  the  walkthrough  and  no  samples  were  collected  for  analyses. 
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Battery  Boutelle 


Battery  Boutelle  (Building  1651)  is  located  on  Bowman  Road  approximately  400  ft  east  of  the  Pacific 
Ocean  shoreline  and  2,200  ft  south  of  Fort  Point.  This  battery  was  constructed  in  1898,  and  was  partially 
built  over  two  1870  Battery  West  mortar  batteries  and  three  magazines.  The  battery  consisted  of  three 
5-in.  rapid-fire  guns.  In  1918  all  three  guns  were  dismounted.  During  World  War  II  its  magazines  were 
used  as  air  raid  shelters  and  as  storehouses  for  various  classes  of  supplies.  The  battery  is  now 
abandoned  and  secured  with  locked/welded  doors. 

No  suspected  ACMs  were  identified  during  the  walkthrough  and  no  samples  were  collected  for  analyses. 

3.5  Central  Magazine 

Central  Magazine  (Buildings  1470  and  1471)  is  located  on  Rob  Hill  at  the  end  of  Central  Magazine  Road 
600  ft  east  of  the  intersection  of  Washington  and  Harrison  Boulevards.  Central  Magazine  was  built  in 
1933  when  the  Golden  Gate  Bridge  displaced  and  covered  parts  of  Battery  Lancaster.  It  was  constructed 
to  accommodate  equipment  for  1,200  rounds  of  anti-aircraft  ammunition,  1,600  rounds  of  155  mm  shell, 
1,600  rounds  of  155  mm  propelling  charges,  small  arms  ammunition,  and  200  rounds  of  reserve  16-in. 
ammunition  for  Fort  Funston.  It  is  still  used  for  ammunition  storage.  The  compound  is  fenced  and 
guarded  and  each  room  is  secured  by  locked  doors. 

3.5.1  Building  1470 

No  suspected  ACMs  were  identified  during  the  walkthrough  and  no  samples  were  collected  for  analyses. 

3.5.2  Building  1471 

No  suspected  ACMs  were  identified  during  the  walkthrough  and  no  samples  were  collected  for  analyses, 

3.6  Battery  Chamberlin 

Battery  Chamberlin  (Building  1621)  is  located  in  the  Baker  Beach  area  within  200  ft  of  the  Pacific  Ocean. 
Battery  Chamberlin  was  constructed  between  1902  and  1904  as  an  emplacement  for  four  6-in. 
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disappearing  guns,  which  were  removed  in  1917.  In  1920  the  structure  was  modified  to  accept  two  6-in. 
guns  on  barbette  carriages,  which  were  removed  some  time  after  World  War  II.  In  1976  a  6-in.  gun  on 
disappearing  carriage  was  remounted  for  display.  The  building  now  serves  as  a  museum  and  to  store 
materials  belonging  to  the  Boy  Scouts. 

No  suspected  ACMs  were  identified  during  the  walkthrough  and  no  samples  were  collected  for  analyses. 
3.7  Battery  Cranston 

Battery  Cranston  (Building  1661)  is  located  about  200  ft  west  of  the  Golden  Gate  Bridge  Toll  Plaza. 
Battery  Cranston  was  constructed  during  1897  and  1898  as  an  emplacement  for  two  10-in.  disappearing 
rifles.  In  1900  an  electric  light  plant  was  installed.  The  two  10-in.  guns  were  dismounted  in  1941.  In 
1945  the  magazine  was  convened  to  a  dormitory  for  personnel  assigned  to  Fort  Winfield  Scott  signal 
station.  Access  to  the  battery  is  restricted  by  a  fenced  compound  and  locked  doors.  Some  materials 
owned  by  the  Golden  Gate  Bridge  and  Highway  Transportation  District  are  stored  there. 

Prior  to  this  survey,  a  review  was  made  of  two  asbestos  surveys  conducted  by  the  Golden  Gate  Bridge 
Highway  and  Transportation  District.  A  single  sample  of  suspect  friable  ACM  was  collected  and 
analyzed  from  Battery  Cranston  but  tested  negative  for  asbestos.  A  floorplan  of  Battery  Cranston  is 
presented  as  Figure  3.5.  The  asbestos  sample  result  for  Battery  Cranston  is  presented  in  Table  3.3. 


Table  3.3  Battery  Cranston  Asbestos  Analysis  Result 


Sample  ID 

Material 

Asbestos 

Content 

Friable  Y/N 

Risk  Number 

Exposure 

Number 

Assessment 

Index  Code1 

GGLAOl 

Wail  board 

ND 

Y 

NA 

NA 

N/A 

ND  =  Not  detected 

NA  =  Not  applicable,  no  asbestos  detected 

N/A  ~  Nonfnable  and/or  nonasbestos 

I  =  The  Assessment  Index  Code  is  described  in  Section  4.0  and  defined  in  Table  4.2 

3.8  Battery  Crosby 

Battery  Crosby  (Building  1630)  is  located  about  400  ft  east  of  the  Pacific  Ocean  shoreline  and  600  ft  west 
of  the  West  Coast  Memorial.  Battery  Crosby  was  built  in  1900  as  an  emplacement  for  two  6-in.  guns 


asb-sri.rep 

03/31/93 


-17- 


CL. 

2 

< 

in 

l/l 

ei 

m  k- 

LkJ  < 

CD  U 

on  o 

<  -i 


=  ? 


-T  uj 


>  uj 


z  - 


BATTERY  CRANSTON 

BUILDING  1661 

ASBESTOS  SAMPLING  LOCATION 


on  disappearing  carriages.  In  1943  the  battery  was  salvaged.  The  battery  is  now  abandoned.  A  locked 
gate  prevents  vehicle  access  and  the  battery  doors  are  welded /locked. 

No  suspected  ACMs  were  identified  during  the  walkthrough  and  no  samples  were  collected  for  analyses. 
3.9  Battery  Dynamite 

Battery  Dynamite  (Building  1399)  is  on  the  east  side  of  Lincoln  Boulevard  about  200  ft  southwest  of  the 
Ocean  Lookout  View  Area.  The  sprawling,  multi-level  structure  encompasses  a  courtyard  and  has 
apparently  served  a  number  of  uses  since  it  was  built  in  1895.  At  the  time  of  its  construction  it  served 
as  an  emplacement  for  three  15-in.  pneumatic  dynamite  guns,  which  used  compressed  air  to  fire  dynamite 
charges.  No  parapets  were  constructed  for  the  emplacements.  Construction  in  1898-1900  added  concrete 
retaining  walls,  an  earthen  parapet,  and  separate  magazines  for  dynamite  and  detonators.  In  1901  the 
pneumatic  dynamite  guns  were  declared  obsolete  and  by  1904  the  guns  and  machinery  were  sold,  A  1906 
earthquake  collapsed  a  retaining  wall.  In  1910  a  concrete  building  was  built  for  a  central  power  plant 
for  Fort  Winfield  Scott.  Engineers  were  using  the  corridors  and  rooms  for  storage  by  1912.  In  1919 
an  artillery  fire  control  switchboard  and  post  telephone  switchboard  were  installed,  and  two  adjoining 
rooms  were  converted  to  sleeping  quarters.  During  World  War  II  Battery  Dynamite  served  as  a  harbor 
defense  command  post.  By  1979  the  building  was  being  used  for  classrooms,  a  communications  center, 
and  storage  of  different  materials.  Battery  Dynamite  is  now  abandoned.  The  structure  has  several 
unlocked  doors,  but  is  located  within  a  fenced  compound. 

Battery  Dynamite  is  constructed  almost  entirely  of  concrete,  however,  subsequent  renovations  made  in 
increments  included  materials,  friable  and  nonfriable,  that  were  analyzed  and  found  to  contain  asbestos. 
Thirteen  bulk  samples  were  collected  during  the  building  survey,  eight  of  which  tested  positive  for 
asbestos.  Of  the  eight  confirmed  positives,  five  were  friable.  A  partial  floorplan  of  the  building  with  ail 
the  sample  locations  is  presented  as  Figure  3.6.  Asbestos  sample  results  for  Battery  Dynamite  are 
presented  in  Table  3.4.  Figure  3.7  delineates  the  approximate  extent  of  the  asbestos  containing  floor 
tiles,  floor  tile  mastic,  air  cell  and  prefabricated  thermal  system  insulation  (TSf),  gaskets  and  sealant. 
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Table  3.4  Battery  Dynamite  Asbestos  Analyses  Results 
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Battery  East 


Battery  East  is  within  the  boundaries  of  the  Fort  Point  Historic  Site,  about  200  ft  north  of  where  Lincoln 
Boulevard  makes  its  closest  approach  to  the  end  of  the  promontory.  When  Battery  East  was  constructed 
in  1864  as  a  temporary  emplacement,  it  included  five  small  sheilrooms  in  the  parapet  between  the  six 
guns.  Improvements  made  during  1873-1875  involved  the  construction  of  an  improved  parapet,  but  the 
work  was  not  completed  as  planned.  In  1891  a  platform  for  a  15-in.  gun  to  be  used  for  target  practice 
was  built.  Four  platforms  were  completed  in  1897  for  8-in.  converted  rifles.  These  rifles  and  five  15-in. 
Rodmans  were  operable  at  this  time,  but  one  year  later  four  of  five  Rodmans  were  removed.  The 
remaining  magazines  are  now  abandoned  and  open  to  public.  Battery  East  magazines  are  constructed 
entirely  of  brick.  No  suspected  ACMs  were  identified  during  the  walkthrough  and  no  samples  were 
collected  for  analyses. 

3. 1 1  Battery  Godfrey 

Battery  Godfrey  (Building  1647)  is  located  on  Bowman  Road  approximately  400  ft  east  of  the  Pacific 
Ocean  and  2,300  ft  south  of  Fort  Point.  Excavation  began  in  1892  for  the  construction  of  three 
emplacements  for  12-in.  barbette  guns,  and  engulfed  three  old  Battery  West  Magazines  which  were 
broken  up  or  embedded  within  Battery  Godfrey.  The  gun  platform  was  laid  in  1894.  In  1897  three  12-in. 
rifles  were  mounted,  and  on  the  right  flank  by  old  Battery  West  magazine,  excavation  was  begun  for 
guard  and  relocator  rooms.  An  electric  light  plant  was  installed  in  1900.  Construction  of  gun  plugs  for 
two  anti-aircraft  guns  was  undertaken  at  the  left  flank  of  the  battery  in  1920,  but  by  1925  the  anti-aircraft 
guns  had  been  dismounted.  In  1943  the  battery  was  salvaged.  Battery  Godfrey  is  abandoned  with  the 
doors  welded/locked.  The  Bowman  Road  access  has  a  locked  gate  but  foot  traffic  can  freely  pass  the 
battery’s  exterior. 

No  suspected  ACMs  were  identified  during  the  walkthrough  of  the  structure’s  interior.  However,  about 
60  ft  to  the  east  of  the  structure,  a  shard  of  transite  was  found  embedded  on  the  north  side  of  the  Bowman 
Road  embankment,  and  upon  analysis  tested  positive  for  asbestos  (see  Table  3.5).  This  transite  is 
technically  nonfriable,  however,  its  proximity  to  the  seldom  used  road  raises  the  concern  that  other  shards 
could  be  reduced  to  a  friable  condition  as  the  result  of  vehicular  impact,  or  that  future 
reconstruction/landscaping  could  similarly  expose  and  render  transite  into  airborne  fibers.  The  amount 
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of  transite  observed  on  the  soil  surface  was  not  substantial,  however  this  is  inconclusive  as  to  the  quantity 
and  condition  of  ACM  unexposed  within  the  embankment. 


Table  3.5  Battery  Godfrey  Asbestos  Analysis  Result 


Sample  ID 

Material 

Asbestos 

Content 

Friable 

Y/N 

Risk 

Number 

Exposure 

Number 

Assessment 
Index  Code1 

BBGGA0 1 

Transite  debris 

25% 

N 

0 

O 

N/A 

N/A  =  Nonfriable  and/or  nonasbestoa 

*  =  Assessment  Index  Code  described  in  Section  4.0  and  defined  in  Table  4.2. 

3.12  Battery  Howe-Wagner 


Battery  Howe-Wagner  (Building  1287)  is  located  about  700  ft  west-by-southwest  from  the  U.S.  Highway 
101-Lincoln  Boulevard  overpass.  Construction  of  the  mortar  pits  for  the  battery  began  in  1893-1895 
in  the  shape  of  a  cross  with  mortars  in  each  quarter;  the  eastern  pits  comprised  Battery  Howe  and  the 
western  pits  comprised  Battery  Wagner.  A  total  of  16  mortars  were  mounted.  In  1896  an  ammunition 
conveyor  was  installed.  Following  an  1897  landslide,  the  battery  was  repaired,  ammunition  carriers  were 
installed,  and  a  casemated  firing  room  was  built  southwest  of  the  battery.  In  1898  the  firing  room  was 
converted  to  a  relocator  room,  and  a  telephone  room,  guardroom,  commanding  officer  room  and  chart 
room  were  added.  In  1920  all  sixteen  1 2-in.  mortars  were  dismounted.  During  World  War  11  the 
magazines  were  used  as  storehouses  for  various  classes  of  supplies  or  as  air  raid  shelters.  In  1945  Battery 
Wagner  was  used  for  storage  of  operating  reserve  of  trinitrotoluene  (TNT)  for  submarine  mines,  and 
Battery  Howe  became  an  air  raid  shelter  for  civilians.  The  structure  now  contains  stored  materials  but 
generally  is  unmaintained  and  abandoned.  At  the  time  of  the  survey  (July  1992)  the  access  door  was 
closed  but  unsecured.  Oxygen  levels  monitored  during  the  site  entry  were  slightly  less  than  the  acceptable 
OSHA  minimum  of  19.5  percent  (29  CFR  1910.146).  Sometime  before  October  26,  1992  this  door  was 
secured  against  casual  entry. 

No  suspected  asbestos  construction  materials  were  identified  during  the  walkthrough;  however,  suspect 
friable  ACM  debris  was  found  and  sampled  from  two  piles  on  the  floor.  Both  samples  tested  positive 
for  asbestos.  A  floorplan  of  the  building  with  the  sample  locations  is  presented  as  Figure  3.8.  Asbestos 
sample  results  for  Battery  Howe-Wagner  are  presented  in  Table  3.6.  The  source  of  the  ACM  debris  is 
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apparently  boiler  wrap  or  TSI  removed  elsewhere.  The  most  apparent  piles  of  ACM  debris  are  estimated 
to  total  less  than  100  ft2;  however,  given  the  manner  in  which  this  waste  asbestos  was  transported  into 
the  building  and  discarded,  asbestos  dust  contamination  of  most  of  the  building's  3,000  ft2  cannot  be 
discounted.  Battery  Howe-Wagner  should  remain  securely  closed  until  a  remedial  cleaning  of  the  asbestos 
debris  and  dust  contamination  is  completed. 


Table  3.6  Battery  Howe-Wagner  Asbestos  Analyses  Results 


Sample  ID 

Material 

Asbestos 

Content 

Friable 

Y/N 

Risk 

Number 

Exposure 

Number 

Assessment 
Index  Code1 

HWA01 

Thermal  system  insulation  debris 

25% 

Y 

7 

11 

C 

HWA02 

Thermal  system  insulation  debris 

26% 

Y 

7 

12 

C 

-  Assessment  Index  Code  is  described  in  Section  4,0  and  defined  in  Table  4.2. 


3.13  Battery  Lancaster 

Battery  Lancaster  (Buildings  1665  and  998)  is  located  beneath  the  ramp  of  the  Golden  Gate  Bridge  about 
200  ft  north  of  the  toll  plaza.  Battery  Lancaster  was  built  in  1 896-1897  as  a  gun  platform  for  three  12- in. 
guns.  In  1898  earthwork  improvements  were  made,  and  in  1900  two  emplacements  were  constructed 
and  an  electric  light  plant  was  installed.  Two  of  three  12-in.  guns  were  dismounted  in  1918,  but  the 
magazines  continued  to  store  reserve  ammunition.  The  1933  construction  of  Golden  Gate  Bridge 
straddled  Battery  Lancaster,  restricting  its  use  to  the  remaining  wings.  During  World  War  II  its 
magazines  were  used  as  storehouses  for  various  classes  of  supplies  or  as  air  raid  shelters.  The  remnants 
of  Battery  Lancaster  are  now  maintained  by  the  Golden  Gate  Bridge  Highway  and  Transportation  District. 
Prior  to  this  asbestos  survey,  a  review  was  made  of  two  asbestos  surveys  conducted  by  the  Golden  Gate 
Bridge  Highway  and  Transportation  District. 

No  suspected  ACMs  were  identified  during  the  walkthrough  and  no  samples  were  collected  for  analyses. 

3.14  Battery  Marcus  Miller 


Battery  Marcus  Miller  (Building  1658)  on  Bowman  Road  is  located  about  400  ft  east  of  the  Pacific  Ocean 
and  600  ft  southwest  of  the  Golden  Gate  Bridge  toll  plaza.  Construction  of  Battery  Marcus  Miller  began 
in  1891  with  the  excavation  for  parapet  and  magazine  rooms  and  placement  of  masonry  foundations  to 
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provide  emplacements  for  three  10-in.  guns  with  disappearing  carriages.  By  1896  the  engineering  work 
was  completed  with  the  construction  of  trolleys  and  cranes  to  lift  and  move  ammunition  from  magazines. 
The  three  10-in  rifles  were  mounted  in  1897  and  removed  in  1920.  During  World  War  11  the  magazines 
were  used  as  storehouses  for  various  classes  of  supplies  or  as  air  raid  shelters.  Battery  Marcus  Miller 
is  now  administered  by  Golden  Gate  National  Recreation  Area,  but  remains  locked  and  abandoned.  No 
suspected  ACMs  were  identified  during  the  walkthrough  and  no  samples  were  collected  for  analyses. 

3.15  Battery  McKinnon 

Battery  McKinnon  (building  1430)  is  located  south  of  Rob  Hill  on  Compton  Road.  Battery  McKinnon 
was  constructed  in  1897  and  was  originally  known  as  Battery  Stotsenberg.  It  consisted  of  four-in-line 
mortar  batteries  (a  total  of  sixteen  12-in.  mortars),  four  magazines,  a  storage  battery  room,  relocator 
room,  telephone  room,  and  two  guardrooms.  An  electric  light  plant  was  installed  in  1900.  In  1906,  the 
two  western  pits  were  renamed  Battery  McKinnon  and  the  two  eastern  pits  remained  Battery  Stotsenberg. 
The  date  of  abandonment  was  not  determined.  The  United  States  Geological  Survey  maintains  earthquake 
monitoring  equipment  in  Battery  McKinnon  and  other  rooms  store  expired  Civil  Defense  supplies  and 
about  200  cases  of  methyl  bromide  ampules  for  fabric  fumigation.  The  compound  area  is  fenced  and 
doors  are  locked/welded. 

No  suspected  ACMs  were  identified  during  the  walkthrough  and  no  samples  were  collected  for  analyses. 

3.16  Mine  Depot 

The  Mine  Depot  (Buildings  979,  985,  986,  987,  988,  989,  and  990)  is  located  by  the  San  Francisco  Bay 
shoreline,  about  1,400  ft  east-by-southeast  of  the  Golden  Gate  Bridge  toll  plaza.  The  Mine  Depot 
buildings  985,  986  and  987  were  constructed  in  1907-1910.  Building  979  housed  the  cables  used  to  place 
the  mines.  Buildings  986  and  987  were  used  for  storage  of  explosives.  In  1908  the  mining  casemates 
were  eliminated.  A  floorplan  of  the  Mine  Depot  buildings  with  the  sample  locations  is  presented  as 
Figure  3.9. 
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3.16.1 


Building  985 


Building  985  is  used  to  store  materials  and  equipment.  The  walls  and  roof  are  corrugated  transite 
identical  to  the  sample  from  building  987  that  tested  positive  for  asbestos.  This  nonfriable  ACM  is 
approximately  2,600  ft3.  No  asbestos  samples  were  collected  from  this  structure. 

3.16.2  Building  986 

Building  986  is  used  to  store  materials  and  equipment.  The  walls  and  roof  are  corrugated  transite 
identical  to  the  sample  collected  from  Building  987  that  tested  positive  for  asbestos.  This  nonfriable 
ACM  is  approximately  2,600  ft3.  No  asbestos  samples  were  collected  from  this  structure. 

3.16.3  Building  987 

Building  987  is  used  for  restrooms  and  a  maintenance  area.  The  walls  and  roof  are  corrugated  transite, 
which  tested  positive  for  asbestos.  Asbestos  sample  result  for  Building  987  is  presented  in  Table  3.7. 
This  nonfriable  ACM  is  approximately  1,300  fit3.  No  other  suspected  ACM  was  identified  in  the 
structure. 


Table  3.7  Mine  Depot  Building  987  Asbestos  Analysis  Result 


|  Sample  ID 

Material 

Asbestos 

Content 

Friable 

Y/N 

QC 

Type 

Risk 

Number 

Exposure 

Number 

Assessment 
Index  Code1 

DEPA01 

Transite 

35% 

N 

D 

0 

0 

N/A 

D  =  duplicate 

N/A  =  Nonfriable  and/or  nonasbestos 

1  =  Assessment  Index  Code  is  described  in  Section  4.0  and  defined  in  Table  4.2. 


3.16.4  Building  988 

Building  988  is  called  the  Presidio  Resource  Center  and  functions  as  a  museum  and  library  for  the 
Presidio.  Four  samples  of  suspected  ACM  were  collected,  including  three  samples  of  roofing  materials 
and  one  sample  of  floor  sheeting.  None  of  these  materials  tested  positive  for  asbestos.  Asbestos  sample 
results  for  Building  988  are  presented  in  Table  3.8. 
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Table  3.8  Mine  Depot  Building  988  Asbestos  Analyses  Results 


Sample  ID 

Material 

Asbestos 

Content 

Friable 

Y/N 

Risk 

Number 

Exposure 

Number 

Assessment 
Index  Code* 

DEPA13 

Roofing  tile,  red 

ND 

N 

0 

0 

N/A 

DEPA14 

Roofing  tile,  red/bl&ek 

ND 

N 

0 

0 

N/A 

DEPA15 

Roofing  tar  paper 

ND 

N 

0 

0 

N/A 

DEPA16 

Floor  tile 

ND 

N 

0 

0 

N/A 

N/A  —  Nonfriable  and/or  nonasbestos 
ND  =  Not  detected 

1  =  Assessment  Index  Code  is  described  in  Section  4.0  and  defined  in  Table  4.2. 


3.16.5  Building  989 

Building  989  is  the  Park  Headquarters,  an  occupied  structure  with  offices,  a  locker  room,  restrooms  and 
a  meeting  room.  Eleven  samples  of  suspected  ACM  were  collected  in  this  building,  two  tested  positive 
for  nonfriable  asbestos.  Collected  for  analyses  were  two  samples  of  ceiling  tile,  two  samples  of  roofing 
materials,  five  samples  of  flooring  materials  and  one  each  of  a  baseboard  and  a  ceiling  insulation.  Of 
these  materials,  two  samples  of  floor  sheeting  from  restrooms,  with  a  total  area  of  about  100  ft1,  tested 
positive,  but  are  nonfriable  and  in  fair  condition.  Asbestos  sample  results  for  Building  989  are  presented 
in  Table  3.9.  Figure  3.10  delineates  the  extent  of  the  asbestos  containing  backing  on  vinyl  sheeting  found 
on  floors  and  walls. 


Table  3.9  Mine  Depot  Building  989  Asbestos  Analyses  Results  (page  1  of  2) 


Sample  ID 

Material 

Asbestos 

Content 

Friable 

Y/N 

Risk 

Number 

Exposure 

Number 

Assessment 
Index  Code1 

DEPA02 

Ceiling  tile,  12  x  12  in. 
west  end  of  building 

ND 

Y 

NA 

NA 

N/A 

DEPA03 

Ceiling  die,  12  x  12  in,; 
central  office* 

ND 

Y 

NA 

NA 

N/A 

DEPAQ4 

Fibrous  glass  insulation 
above  craw]  space 

ND 

Y 

NA 

NA 

N/A 

DEPA05 

Grey  floor  tile,  storage  room  and 
office 

<1% 

N 

0 

0 

N/A 

DEPA06 

Floor  aheebng,  green 

ND 

N 

0 

0 

N/A 
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Table  3.9  Mine  Depot  Building  989  Asbestos  Analyses  Results  (page  2  of  2) 


Sample  ID 

Material 

Asbestos 

Content 

Friable 

Y/N 

Risk 

Number 

Exposure 

Number 

Assessment 
Index  Code1 

DEPA07 

Floor  sheeting  backing 
(from  DEPA06) 

ND 

N 

0 

0 

N/A 

DEPA0S 

Boor  sheeting  backing*  restrooms 
restrooms 

30% 

N 

0 

0 

N/A 

DEPA09 

Vinyl  sheeting  backing, 
restroom  wall 

20% 

N 

0 

0 

N/A 

1 

DEPA10 

Vinyl  baseboard 

ND 

N 

0 

0 

N/A 

DEPAH 

Roofing  tile*  red 

ND 

N 

0 

0 

N/A 

DEPA12 

Roofing  tile*  black 

ND 

N 

0 

0 

N/A 

ND  -  Not  detected 

NA  =  Not  applicable,  no  asbestos  detected 

N/A  *  Nonfriable  and/or  nonasbestos 

*  *  Assessment  Index  Code  is  described  in  Section  4.0  and  defined  in  Table  4.2. 


3.16.6  Building  990 


Building  990  stored  flammable  liquids.  No  suspected  asbestos  materials  were  identified  in  this  structure 
during  the  survey  and  no  samples  were  sent  for  analysis. 


3.17  New  Mine  Casemate 


New  Mine  Casemate  (Building  1601)  is  located  on  Baker  Beach  about  400  ft  from  the  Pacific  Ocean 
shoreline.  It  was  constructed  in  1943  and  included  control  panels  for  removing  poison  gases  from  the 
air  and  the  contaminated  personnel.  The  door  is  now  locked.  Some  stored  or  abandoned  materials  such 
as  engines,  machinery,  and  hardware  remain  in  the  casemate. 


Four  suspected  ACM  materials  were  sampled  in  the  New  Mine  Casemate,  two  types  of  floor  tiles  and 
two  samples  of  ceiling  materials.  Only  one  of  the  samples,  a  floor  tile,  tested  positive  for  asbestos.  The 
tile  is  nonfriable,  in  good  condition  and  covers  about  2,400  ft1.  A  floorplan  of  the  building  with  the 
sample  locations  is  presented  as  Figure  3.11.  Asbestos  sample  results  for  New  Mine  Casemate  are 
presented  in  Table  3.10. 
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Table  3.10  New  Mine  Casemate  Asbestos  Analyses  Results 


Sample  ID 

Material 

Asbestos 

Content 

Friable 

Y/N 

Risk 

Number 

Exposure 

Number 

Assessment 
Index  Code1 

BBNMCA01 

Ceding  tile 

ND 

Y 

0 

0 

N/A 

BBNMCA02 

Paper  backing  to  ceiling  tile 

ND 

Y 

0 

0 

N/A 

BBNMCA03 

Floor  tile,  black  and  red;  mastic 

7% 

N 

0 

0 

N/A 

BBNMCA04 

Floor  tile,  light  colored 

ND 

N 

0 

0 

N/A 

ND  =  Not  detected 

N/A  *  Nonfriable  and/or  nonasbestos 

1  —  Assessment  Index  Code  is  described  in  Section  4.0  and  defined  in  Table  4.2. 


It  was  also  observed  that  a  type  of  friable  gasket  on  glass  lenses  found  in  Battery  Dynamite  was  present. 
About  10  of  these  gaskets  were  noted  but  are  unlikely  to  be  a  significant  source  of  airborne  fibers  given 
the  structure’s  low  usage.  Figure  3.12  delineates  the  extent  of  asbestos  containing  floor  tile  and  mastic. 

3.18  Old  Mine  Casemate 

Old  Mine  Casemate  (Building  1600)  is  located  on  Baker  Beach  at  Battery  Chamberlin  Road  about  200 
ft  from  the  Pacific  Ocean  shoreline.  It  was  constructed  in  1912.  In  1918  its  roof  was  reinforced.  The 
building  is  now  locked/welded  and  abandoned. 

Two  samples  of  tape  wrap  on  wiring  tested  negative  for  asbestos.  A  floorplan  of  the  building  with  the 
sample  locations  is  presented  as  Figure  3.13.  Asbestos  sample  results  for  Old  Mine  Casemate  are 
presented  in  Table  3.11. 
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STORAGE 


Table  3.11  Old  Mine  Casemate  Asbestos  Analyses  Results 


|  Sample  ID 

Material 

Asbestos 

Content 

Friable 

Y/N 

Risk 

Number 

Exposure 

Number 

Assessment 
Index  Code1 

BBOMCA 

01 

Tape  on  wiring 
insulation 

ND 

N 

0 

0 

N/A 

BBOMCA 

02 

Tape  on  wiring 
insulation 

ND 

N 

0 

0 

N/A 

ND  —  Not  detected 

N/A  =  Nonfriable  and/or  nonasbestos 

'  =  Assessment  Index  Code  is  described  in  Section  4.0  and  defined  in  Table  4.2. 


3.19  Battery  Saffold 

Battery  Saffold  (Building  1354)  is  located  about  200  ft  southeast  of  the  intersection  of  Washington  and 
Lincoln  Boulevards.  Battery  Saffold  was  constructed  from  1895-1897  as  an  emplacement  for  two  12-in. 
guns.  In  1937  the  battery  was  abandoned.  There  is  some  storage  of  fire  department  materials  in  a 
locked  room.  The  building  is  inside  a  fenced  compound,  but  some  rooms  are  open. 

One  sample  of  floor  debris  tested  negative  for  asbestos.  A  floorplan  of  the  building  with  the  sample 
location  is  presented  as  Figure  3. 14.  The  result  of  the  analysis  of  the  asbestos  sample  for  Battery  Saffold 
is  presented  in  Table  3.12.  No  other  suspected  ACMs  were  identified  during  the  walkthrough. 


Table  3.12  Battery  Saffold  Asbestos  Analysis  Result 


Sample  ID 

Material 

Asbestos 

Content 

Friable 

Y/N 

Risk 

Number 

Exposure 

Number 

Assessment 
Index  Code 

SAFA01 

Floor  debris 

ND 

Y 

NA 

NA 

N/A 

ND  =  Not  detected 

NA  =  Not  applicable,  no  asbestos  detected 
N/A  =  Nonfriable  and/or  nonasbestos 


ASB-SRl.REP 
03/3 l m 


-37- 


3.20 


Battery  Sherwood 


Battery  Sherwood  (Building  636)  is  located  along  Battery  Blaney  Road  about  100  ft  north  of  U.S. 
Highway  101  and  800  ft  southwest  of  the  helipad.  This  battery  was  constructed  from  1900-1901  for  two 
5-in.  guns.  During  World  War  II  its  magazines  were  used  as  storehouses  for  various  classes  of  supplies 
or  as  air  raid  shelters.  Ine  battery  is  now  abandoned  and  surrounded  by  a  fence  with  a  locked  gate  at 
the  access  road.  The  battery  itself  is  secured  with  locked/welded  doors. 

No  suspected  ACMs  were  identified  during  the  walkthrough  and  no  samples  were  collected  for  analyses. 
3.21  Battery  Stotsenberg 

Battery  Stotsenberg  (Building  1430)  is  located  south  of  Rob  Hill  on  Compton  Road.  Battery  Stotsenberg 
was  constructed  in  1897  and  consisted  of  four-in-line  mortar  batteries  (a  total  of  sixteen  12-in.  mortars), 
four  magazines,  a  battery  storage  room,  relocator  room,  telephone  room,  and  two  guardrooms.  In  1900 
an  electric  light  plant  was  installed.  In  1906  the  two  western  pits  were  renamed  McKinnon;  the  two 
eastern  pits  remained  Stotsenberg.  During  World  War  II  the  building  stored  ammunition  and  other 
materials.  The  date  of  abandonment  was  not  determined.  The  compound  area  is  fenced  and  doors  are 
locked/welded. 

The  ceiling  finish  was  collected  but  tested  negative  for  asbestos.  A  floorplan  of  the  building  with  the 
sample  location  is  presented  as  Figure  3.15.  The  result  of  the  analysis  of  the  asbestos  sample  for  Battery 
Stotsenberg  is  presented  in  Table  3.13. 


Table  3.13  Battery  Stotsenberg  Asbestos  Analysis  Result 


Sample  ID 

Material 

Asbestos 

Content 

Friable 

Y/N 

Risk 

Number 

Exposure 

Number 

Assessment 
Index  Code1 

STOA01 

Ceiling  plaster 

ND 

Y 

NA 

NA 

N/A 

ND  =  Not  detected 

NA  *  Not  applicable,  no  asbestos  detected 
N/A  =  Nonfriable  and/or  nonasbestos 

=  Assessment  Index  Code  is  described  in  Section  4.0  and  defined  in  Table  4.2. 


ASB-SR1.REP 

03/31/93 


-39- 


EXPLANATION 

ASBESTOS  SAMPLING 
LOCATION 


O  10  20 


FEET 


WATKINS-JOHNSON  ENVIRONMENTAL,  INC. 
Ground-Water  Consulting,  Environmental  Engineering, 
Remediation  Services 


BATTERY  ST OTSENBERG 
BUILDING  1430 

ASBESTOS  SAMPLING  LOCATION 


PSF8306/OT3 

Date:  March  1993 


Figure 


3.15 


3.22 


Battery  West 


Battery  West  (Buildings  1640  and  1643)  is  located  on  Bowman  Road  about  400  ft  east  of  the  Pacific 
Ocean  shoreline.  When  Battery  West  was  constructed  in  1864  as  a  temporary  emplacement,  it  included 
five  small  shellrooms  in  the  parapet  between  the  six  guns.  Improvements  made  from  1872-1873  involved 
the  construction  of  walls  for  20  emplacements,  parapets  and  magazines,  and  the  mounting  of  12  guns. 
In  1891 ,  15-in.  gun  platforms  were  removed  and  the  mortar  positions  displaced  for  construction  at  Battery 
Marcus  Miller.  In  1892  when  excavation  began  for  three  emplacements  of  12-in.  barbette  guns  at  Battery 
Godfrey,  three  of  the  old  Battery  West  Magazines  were  broken  up  and/or  embedded  within  Battery 
Godfrey.  In  1898  Battery  Boutelle  was  built  over  two  1870  Battery  West  mortar  batteries;  three  of  its 
former  magazines  were  used  for  storage  of  nonexplosive  articles.  The  four  original  magazines  that  still 
remain  are  now  abandoned;  one  on  either  flank  of  Battery  Godfrey  and  two  on  the  left  flank  of  Battery 
Marcus  Miller.  At  least  two  of  these  have  unsecured  entrances.  Battery  West  magazines  are  constructed 
entirely  of  brick. 

Battery  West  magazines  are  constructed  entirely  of  brick.  No  suspected  ACMs  were  identified  during 
the  walkthrough  and  no  samples  were  collected  for  analyses. 


asb-sri.rep 

03/31/93 


-41- 


4.0  RISK  AND  EXPOSURE  ASSESSMENT  OF  FRIABLE  ASBESTOS 


During  the  field  survey  for  asbestos,  an  assessment  index  was  calculated  for  risk  and  exposure  at  each 
location  where  a  sample  of  a  friable  material  was  collected.  Numerical  values  keyed  to  the  type  of 
material,  its  asbestos  content,  physical  damage,  potential  contact  by  occupants,  and  proximity  to  items 
for  repair  were  totaled  to  represent  risk.  Similarly,  a  number  representing  exposure  was  calculated  from 
values  keyed  to  the  material’s  friability,  surface  area,  air  movement/ventilation,  susceptibility  to 
displacement  from  vibration,  and  the  texture  of  surfaces  needing  cleaning.  The  exposure  values  in  all 
of  the  buildings  with  friable  asbestos  presumed  a  low  level  of  occupancy  and  use.  Only  Building  277  is 
currently  occupied  at  this  time.  If  these  buildings  are  returned  to  any  regular  use,  or  are  others  ise 
disturbed  by  remodeling/restoration,  their  exposure  rating  and  recommended  corrective  action  will 
change.  The  calculated  values  for  risk  and  exposure  are  reported  on  the  building  survey  results  tables 
in  Section  3,  and  the  worksheets  for  their  calculation  have  been  included  as  Appendix  G. 

The  risk  and  exposure  numbers  for  each  friable  ACM  were  entered  into  the  Assessment  Index  Matrix, 
(Table  4. 1)  which  generated  an  Index  Assessment  Code  Getters  A  through  F)  that  corresponds  to  a  set 
of  management  and  corrective  actions  (Table  4.2).  The  Index  Assessment  Code  serves  as  a  general 
means  to  rank  each  friable  ACM  for  response  actions. 

Table  4.3  is  an  Assessment  Index  Summary  for  friable  asbestos.  ACM  that  has  been  ranked  with  an 
Assessment  Index  A  should  be  prioritized  for  a  response  action,  as  these  areas  present  the  greatest  risk. 
No  index  assessment  greater  than  C  was  calculated  for  the  friable  asbestos  evaluated.  Other  Index 
Assessment  Codes  rank  the  friable  ACM  by  priority,  and  type  of  response,  for  corrective  actions,  When 
these  corrective  actions  are  implemented  (see  the  EPA  recommended  guidelines  "Managing  Asbestos  in 
Place"  [EPA,  1990]  for  details)  the  friable  ACM  will  be  controlled  to  minimize  human  exposures  to 
airborne  asbestos  fibers  and  mitigate  associated  health  risks. 
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Table  4,1  Assessment  Index  Matrix 


Using  the  Risk  and  Exposure  values,  use  the  matrix  below  to  find  the  corresponding  Assessment  Index 
Code. 


Risk 


Exposure 


43-26 

25-17 

16-8 

7-4 

28-17 

A 

A 

A 

B 

16-11 

A 

B 

C 

D 

10-5 

A 

B 

C 

E 

4-1 

A 

C 

D 

F 

Table  4.2  Management  and  Corrective  Actions  for  Asbestos  Containing  Materials 


Assessment 

Index  Code  Management  Corrective  Actions 


A  Immediate  Action  -  Isolate  the  area/restrict  access  and/or  immediately  remove 

the  ACM.  If  removal  is  indicated,  action  planning  should  include  a  detailed 
survey.  This  condition  will  likely  involve  a  near-term  expenditure  of  funds. 
Managers  must  know  exactly  what  needs  to  be  done  to  eliminate  the  asbestos 
hazard  and  how  to  use  available  funds  most  effectively. 

B  Action  as  Soon  as  Possible  -  Initiate  O  &  M  (Operations  and  Management) 

program  immediately.  Possible  follow-up  actions  may  include  limiting  access 
to  the  area  and  scheduling  removal  during  periods  of  low  activity  in  the  facility, 
rather  than  waiting  for  the  normal  repair  and  maintenance  cycle. 

C  Planned  Action  -  Initiate  O  &  M  program.  Removal  should  be  scheduled  as 

part  of  the  normal  repair  and  maintenance  cycle  of  a  facility,  minimizing  cost 
and  disturbance. 

D  Repair  -  Initiate  O  &  M  program.  Damaged  areas  should  be  repaired,  where 

"repair”  means  returning  damaged  ACBM  to  an  undamaged  condition  or  to  an 
intact  state  to  contain  fiber  release.  Schedule  removal  when  practical  and  cost 
effective.  Take  preventive  measures  to  reduce  further  damage. 

E  Monitoring  -  Provide  O  &  M  Program.  Take  steps  to  prevent  damage  to  the 

ACBM  or  other  ACM.  Frequently  monitor  the  condition  of  all  ACM. 

F  No  Immediate  Action  -  Provide  O  &  M  Program  until  major  renovation  or 

demolition  requires  removal  or  until  assessment  factors  change. 
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Table  4.3  Assessment  Index  Summary 


Building  277 


|  Sample  ID 

Assessment  Index 
Code 

Material 

Quantity 

277A08 

C 

Duct  tape 

3  ft1 

Battery  Dynamite 


DYNA07 

E 

Duct  isolation  cloth 

4  ft2 

DYNA10 

C 

Aircell  thermal  system  insulation, 
4-in.  diameter 

210  ft 

DYNAU 

C 

Thermal  system  insulation,  pre¬ 
fabricated;  4-in.  diameter 

150  ft 

DYNA12 

F 

Gasket  on  glass  lenses 

<10  ft2 

DYNA13 

C 

Thermal  system  insulation;  pre¬ 
fabricated;  4-inch  diameter 

(same  material  as 
DYNA11  at  150  ft) 

Battery  Howe-Wagner 


HWA0I 

C 

Thermal  system  insulation  debris 

<10  ft1 

HWA02 

C 

Thermal  system  insulation  debris 

<100  ft2 

New  Mine  Casemate 


DYNAI2' 

C 

Gasket  on  glass  lenses 

<10  ft1 

1  Material  found  in  New  Mine  Casemate  homogenous  to  sample  collected  at  Battery  Dynamite. 
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5.0  APPROACHES  TO  REMEDIATION  OF  MATERIALS  CONTAINING  ASBESTOS 


Two  courses  of  action  may  be  taken  to  remediate  materials  containing  asbestos  at  the  facility.  The 
asbestos  may  be  removed  or  a  maintenance  program  to  control  the  asbestos  may  be  implemented. 

5.1  Asbestos  Removal 

Removal  of  ACM  provides  a  long-term  solution  by  eliminating  the  contaminant  source.  When  the  option 
for  removal  of  asbestos  is  affected,  provisions  for  the  protection  of  the  abatement  personnel  (29  CFR 
1926.58)  and  the  public  (40  CFR  61,  subpan  M)  must  be  ensured  through  worker  training,  site 
preparation,  removal  techniques  and  appropriate  disposal  methods.  The  guidelines  for  planning  and 
executing  the  removal  of  ACM  are  described  in  Chapters  8  and  9  of  TM  5-612,  Asbestos  Control  (CERL 
-  Environmental  Engineering  Team,  1988). 

5.2  Operations  and  Maintenance  Program 

An  Operations  and  Maintenance  (O  &  M)  Program  for  asbestos  which  is  not  removed  from  buildings  is 
considered  an  essential  control  measure  by  the  EPA  (Guidance  for  Controlling  Asbestos-Containing 
Materials  in  Buildings,  EPA,  1985),  An  O&M  Program  includes  the  following  elements: 

1)  notification  of  workers  and  building  occupants  concerning  presence  of  asbestos; 

2)  initial  cleaning  and  maintenance  of  all  ACM; 

3)  repair  of  all  damaged  ACM; 

4)  periodic  inspection  of  ACM  and  ACM  enclosures  and  encapsulations; 

5)  emergency  procedures; 

6)  worker  training. 
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There  are  no  specific  training  requirements  for  O&M  Programs  not  covered  by  the  Asbestos  Hazard 
Emergency  Response  Act.  The  following  recommendations  for  training  comply  with  EPA  requirements 
for  school  systems: 

1)  maintenance  and  custodial  staff  who  work  in  buildings  containing  ACM  should  receive 
at  least  2  hours  of  awareness  training  that  includes  asbestos  uses  and  forms,  health 
effects  of  asbestos  exposure,  asbestos  locations  in  buildings  at  the  facility,  and  asbestos 
damage  recognition;  and 

2)  maintenance  and  custodial  staff  who  perform  tasks  that  may  disturb  ACM  should 
receive  the  training  in  item  1)  and  an  additional  14  hours  of  training  that  includes 
proper  methods  for  handling  asbestos,  proper  use  and  selection  of  respiratory 
protection,  regulations  governing  the  handling  and  disposal  of  asbestos  materials,  and 
hands-on  training  in  the  use  of  respiratory  protection,  personal  protection  measures,  and 
good  work  practices. 
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6.0  COSTS  FOR  CORRECTIVE  ACTION  AND  REMOVAL  OF  ALL  ACM 


Asbestos  abatement  projects  generally  include  the  following  cost  activities: 

a.  bid  preparation  and  contractor  selection 

b.  mobilization  of  the  contractor 

c.  work  area  setup 

d.  gross  material  removal 

e.  final  cleaning 

f.  air  monitoring  of  personnel  and  for  clearance 

g.  work  area  tear-down 

h.  asbestos  disposal 

i.  demobilization 

j.  restoration/ reconstruction 

On  small  projects  such  as  removal  of  vinyl  sheeting  from  a  small  room,  the  actual  costs  of  removal  is 
often  less  than  one-third  of  the  total  project  cost,  while  the  remaining  costs  cover  items  a-c  and  e-i  above. 
The  differences  in  the  per-foot  costs  between  large  and  small  projects  result  from  the  relatively  greater 
amount  of  time  required  for  mobilization  and  set-up  for  small  projects.  The  corrective  actions  suggested 
would  all  be  small  to  medium  sized  projects. 


A. 

Removal  of  vinyl  sheeting  from  small  area 

$  1 2/ft2 

B. 

Removal  of  floor  tile  from  small  area 

SlS/ft2 

C. 

Removal  of  floor  tile  and  mastic  from  large  area 

$  5/ft* 

D. 

Removal  of  floor  tile  with  mastic  from  small  area 

$16/ ft2 

E. 

Removal  of  aircell/prefabricated  TSI  and  plaster 
fittings  and  elbows 

$  10/ft 

F. 

Fine  cleaning  contaminated  pipe  chase 

$  3/ft1 

G. 

Fine  cleaning  concrete  floor 

$1 ,50/ft2 

H. 

Removal  of  asbestos  mastic  gasket 

$  100/each 

I. 

Removal  of  transite  sheets 

$  2/ft1 

J. 

Removal  of  miscellaneous  free  asbestos  materials 

$100  minimum 

K. 

Removal  of  duct  isolation  cloth  or  duct  tape 

$  1 ,500/enclosure 
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Table  6. 1  presents  the  estimated  costs  to  remove  (as  a  corrective  action)  the  friable  ACM  identified  in 
this  survey.  Table  6.2  presents  the  estimated  costs  to  remove  (as  a  corrective  action)  all  ACM  identified 
in  this  survey.  Table  6.3  presents  summary  costs  by  building  for  removal  of  all  ACM  and  all  friable 
ACM,  and  total  costs. 


Table  6.1  Costs:  Removal  of  Friable  ACM 


Building 

Material 

Quantity 

Cost 

Building  277 

Duct  tape 

3  ft2 

$1,500 

Battery 

Dynamite 

Duct  isolation  cloth 

4  ft2 

$1,500 

Aircell  thermal  system  insulation,  4-in. 
diameter  (includes  fittings  and  elbows) 

210  ft 

$2,100 

Thermal  system  insulation,  pre-fabricated; 
4-in.  diameter  (includes  plaster  fittings  and 
elbows) 

150  ft  plus 
1,000  ft2  fine 
cleaning 

$4,500 

Gasket  on  glass  lenses 

<10  ft2 

$100 

Battery  Godfrey 

Transite  debris 

unknown 

minimum 

$100 

Battery  Howe- 
Wagner 

Thermal  system  insulation  debris 

100  ft2  for 
debris;  3,000  ft1 
to  decontami¬ 
nate 

$4,500 

New  Mine 
Casemate 

Gasket  on  glass  lenses 

<10  ft2 

$100 
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Table  6.2  Costs:  Removal  of  All  ACM 


Building 

Material 

Quantity 

Cost 

Floor  tile,  mastic 

3,000  ft2* 

$15,000 

275 

Ti  insite  panel 

20  ft2 

$100 

277 

Floor  tile  mastic,  maintenance/storage 
area 

55  ft2 

$880 

Duct  tape 

3  ft2 

$1,500 

Floor  tile,  red,  12  x  12  in 

500  ft2 

$2,500 

Floor  tile,  black  and  red;  and  mastic 

5,000  ft* 

$25,000 

Battery 

Dynamite 

Duct  isolation  cloth 

4  ft2 

$1,500 

Sealant,  pipe  to  wall,  black 

10  ft2 

$1,000 

Aircell  thermal  system  insulation,  4-in. 
diameter  (includes  fittings  and  elbows) 

210  ft 

$2,100 

Thermal  system  insulation,  prefabricated; 
4-in.  diameter  (includes  plaster  fittings 
and  elbows) 

150  ft  plus  1,000 
ft2  fine  cleaning 

$4,500 

Gasket  on  glass  lenses 

<10  ft2 

$100 

Battery  Godfrey 

Transite  debris 

unknown 

minimum 

$100 

Battery  Howe- 
Wagner 

Thermal  system  insulation  debris 

100  ft2  for 
debris;  3,000  ft1 
to  decontaminate 

$4,500 

Mine  Depot 
Building  985 

Transite 

2,600  ft2 

$5,200 

Mine  Depot 
Building  986 

Transite 

2,600  ft2 

$5,200 

Mine  Depot 
Building  987 

Transite 

1,300  ft2 

$2,600 

Mine  Depot 
Building  989 

Floor  sheeting  backing,  restrooms 

52  ft2 

$624 

Vinyl  sheeting  backing,  restroom  wall 

52  ft2 

$624 

New  Mine 
Casemate 

Floor  tile,  black  and  red;  mastic 

2,400  ft2 

$12,000 

Gasket  on  glass  lenses 

<10  ft2 

$100 

•An  estimate  that  assumes  all  carpeted  areas  still  have  tile  underneath, 
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Table  6.3  Removal  Costs  Summary  and  Total 
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Appendix  A 

Asbestos  Building  Inspectors  Accreditation 


1 1  tv 

American  Board  of  Industrial  Hygiene 

ABIH 


organized  to  improve  the  practice  of  Industrial  Hygiene 

proclaims  that 


(oren.  DeVi?aiyic.  Cjunderson. 


having  met  all  requirements  through 
education,  experience,  and  examination, 
is  hereby  certified  in  the 


COMPREHENSIVE  PRACTICE 

of 

INDUSTRIAL  HYGIENE 


and  has  the  right  to  use  the  designations 

CERTIFIED  INDUSTRIAL  HYGIENIST 
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ACM  Survey  Data  Sheets 
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Appendix  C 

Laboratory  Accreditation,  Internal  QA  Procedures,  and  Asbestos 

Calculating  Procedure 


United  States  Department  of  Commerce 
National  Institute  of  Standards  and  Technology 


8.0  INTERNAL  QUALITY  CONTROL  CHECKS 


8.1  NIST/NVLAP  PROFICIENCY  TESTING 

8.1.1  Proficiency  samples  are  received  by  the  Quality  Control  Designate  at 
the  laboratory.  Upon  receipt,  each  sample  is  subdivided  as 
necessary  so  that  each  analyst  in  the  laboratory  have  a  sub-sample. 

8.1.2  Each  analyst  independently  analyzes  each  sample.  Analysis  is  done 
In  accordance  with  EPA  40  CFR  CH .  1,  Pt.  763,  Subpart  F,  Appendix  A. 
Each  analyst  then  enters  the  test  results  in  his/her  laboratory  data 
records . 

8.1.3  The  Laboratory  Manager  from  each  facility  collects  each  analyst's 
data  and  submits  them  to  the  QA/QC  Designate.  The  results  are 
compared  and  one  set  of  test  results  are  recorded  for  the  laboratory 
on  the  forms  provided.  The  laboratory  keeps  the  remaining  portions 
of  samples  for  future  use  as  reference  materials. 

8.1.4  The  QA/QC  Designate  keeps  a  copy  of  the  data  reported  by  the 
laboratory  and  each  analyst  s  data  sheets  on  file.  When  the  summary 
of  results  from  reference  laboratories  is  returned,  the  data  is 
compared  to  the  results  the  laboratory  reported  and  to  each 
analyst ’ s  results . 

8.1.5  Should  the  results  of  any  analyst  be  Incomparable  with  the  reference 
laboratories  analysis,  the  results  of  the  analysts  will  be  discussed 
with  the  analyst  who  incorrectly  analyzed  the  sample,  and  the 
analyst  subjected  to  additional  reanalysis  to  determine  his/her 
areas  of  deficiency.  During  re-evaluation  of  a  deficient  analyst, 
the  analyst  will  be  given  blind  samples  to  analyze  that  are  similar 
in  character  and  nature  to  the  previously  incorrect  samples.  The 
analyst  will  then  be  required  to  perform  reanalysls  of  these  samples 
until  he/she  can  be  shown  once  again  proficient  In  analysis  or  until 
the  source  of  the  error  can  be  determined.  Should  an  analyst  be 
unable  to  demonstrate  proficiency,  the  analyst  will  be  removed  from 
active  duty  and  retrained  in  accordance  with  training  procedures. 
Should  it  be  determined  following  an  effort  in  retraining,  that  an 
analysts  deficiencies  cannot  be  corrected,  the  analyst  will  be 
removed  from  the  Laboratory  Department  to  another  department  or 
dismissed. 

8.1.6  Results  of  the  laboratories  performance  are  included  in  the  Quality 
Control  Designate  monthly  summary.  Results  of  Individual  analyst's 
results,  deficiency  corrections  and  control  charts  showing  overall 
accuracy  and  precision  for  each  analyst  are  filed  In  the  personnel 
manual  and  in  the  individual  Laboratory  Analysts  file. 


8.2  Ten  Percent  Repl 1 ca t / Dupl i ca t e  Analysis 


8.2.1  Ten  percent  of  all  samples  will  be  "flagged"  for  dupl 1  cate / repl ica t e 
analysis.  These  samples  will  be  distributed  among  analysts  by  the 
QA/QC  designate  on  Friday  of  each  week.  To  assure  random  selection* 
every  tenth  line  in  the  sample  log  book  will  be  "red-marked"  and 
every  fiftieth  line  will  be  "green-marked"  before  samples  are  logged 
Into  the  book.  Each  sample  logged  onto  a  "red-marked"  line  will  be 
selected  for  duplicate  analysis  and  every  sample  logged  onto  a 
"green-marked”  line  will  be  selected  for  replicate  analysis, 

8.2.2  A  separate  log  book  for  the  dupl icat e / repl i cat e  analysis  is  used  to 
help  conceal  the  sample  identity  to  the  analyst,  and  also  maintains 
a  running  list  of  which  samples  have  been  checked*  and  the  number  of 
times  a  particular  sample  Is  analyzed  for  quality  control  purposes. 

8.2.3  The  QA/QC  Oversight  shall  split  replicate  samples  into  as  many  sub¬ 
samples  as  possible  and  submit  the  sub-samples  to  analysts.  The 
QA/QC  Oversight  is  the  only  person  who  will  know  the  identity  of  the 
samples  until  the  results  are  turned  in. 

8.2.3  The  quality  control  designate  shall  maintain  current  control  records 
of  this  log  book,  insure  corrective  action  procedures  are  timely, 
and  compile  statistical  QC  data  regarding  each  analysts  work.  The 
quality  control  designate  shall  draw  from  this  log  book  to  keep  each 
analyst  within  acceptable  standards  for  determining  asbestos 
percentages . 


8.3  QC  with  Outside  Labs. 

8.3.1  On  the  last  working  day  of  each  month  an  outside  laboratory  will  be 
contacted  and  samples  will  be  exchanged  with  them. 

8.3.2  Samples  to  be  sent  will  include  non-typical  samples  (low 
percentages  i  less  common  type  of  asbestos*  etc.).  No  less  than  five 
samples  will  be  sent  each  month.  If  there  have  not  been  five  "non- 
typlcai"  samples  in  a  month*  other  samples  will  be  substituted. 
(Samples  QC  '  d  in-house  are  also  good  choices  to  send  out). 

8.3.3  Laboratories  used  may  be  chose  from  the  following: 

Environmental  Science  &  Engineering*  Inc. 

F.O.  Box  1703 
Gainesville*  FL  32602 
Attn:  Bar ba ra  Ross 

Environmental  Science  6  Engineering*  Inc. 

1205  E.  International  Airport  Rd . 

Anchorage*  AK  99518 
Attn:  Bill  Waite 


Associated  Labs*  Inc. 

P.0.  Box  27827 
Denver*  CO  80227 

8.4  Known  Materials  -  Each  analyst  should  mount  a  known  standard  material 
(NIST  reference  material*  NVLAP  proficiency  sample,  etc.)  to  use  for 
microscope  calibration  (McCrone  dispersion  staining  objective).  This  is 
a  QC  analysis  and  must  be  logged  as  such. 

8.5  DAILY  LAB  BLANKS 


8.5.1  On  a  daily  basis  a  lab  blank  sample  will  be  analyzed.  On  days  with 
heavy  sample  load,  analyzing  a  lab  blank  for  every  ten  samples  is 
recommended.  The  blank  need  not  be  the  first  or  last  sample 
analyzed  on  a  given  day.  At  the  analyst's  discretion  a  blank  may  be 
inserted  at  any  point  in  the  work  day.  An  exceptionally  opportune 
time  to  analyze  a  blank  would  be  following  analysis  of  a  very  "hot" 
friable  sample.  The  analyst  might  also  run  a  blank  if  a  sample  were 
inadvertent ly  spilled  during  analys is .  The  following  guidelines 
apply: 

8. 5. 1.1  The  blank  matrix  to  be  used  is  the  NIST  fibrous  glass 

standard . 


8.5. 1.2  The  sample  should  be  treated  as  any  other  lab  sample 
including  placing  the  entire  sample  into  a  petri  dish 
for  teasing  fibers. 

8. 5. 1.3  The  analyst  should  mount  fibers  teased  from  the  main 
bulk  of  the  sample  and  also  from  the  broken  crushed 
residue  portion. 

8. 5. 1.4  It  is  recommended  that  the  sample  be  mounted  in  at  least 
two  of  the  three  major  refractive  index  liquids  (1,55* 
1,665*  1.68), 

S- 5. 1.5  Post  analysis  clean  up  should  be  the  same  as  any  other 

sample*  including  the  vacuuming  of  HEPA  hood  with  a  HEPA 
vacuum , 


8. 5*1, 6  Record  results  like  any  other  analytical  sample  in  the 

analyst  not  ebook . 

A  copy  of  the  blank  results  should  be  placed  In  the 
laboratory  QC  notebook. 

8.6  PREVENTION  AND  CL EANINC / ASSURANC E  OF  CONTAMINATION  FREE  WORK  STATION 

8.6.1  Contamlnat ion  can  occur  in  many  places;  oils,  on  work  surfaces,  and 
samp  1  ng  instruments,  as  well  as  by  following  poor  lab  procedures. 
Incoml ng  samples  need  to  be  examined  upon  arrival  to  the  lab  to 
prevent  contamination.  The  lab  shall  be  free  of  unnecessary 
potential  contaminants  such  as  air  monitoring  equipment  and  lone- 
term  archive  storage.  6 

8. 6. 1.1  Tape  samples  will  be  taken  every  month  from  the  work 

station  and  the  microscope. 

8*6.2  Work  station  surfaces  should  be  cleaned  before  analysesi  between 
each  analysis!  and  after  analytical  session  is  complete,  A  simple 
cleaning  method  is  to  water  spray  and  wipe  all  suspect  surfaces  with 
a  KIM-wlpe  fiberless  cloth*  A  separate  KIM-wlpe  shall  be  used  for 
each  sample  preparation  and  cleanup,  and  the  petri  dish  surface 
shall  be  disposed  of  after  each  sample  is  analyzed.  All  tools  used 
shall  be  wet-wiped  before  a  new  sample  is  analyzed.  Only  one  sample 
should  be  placed  under  the  hood,  to  prevent  sample  mix-ups  and 
possible  cross-contamination.  Slides  and  covers  lips  shall  be  wiped 
prior  to  use  with  a  new  KIM-wlpe,  or  sprayed  with  a  pressurized 
canned  duster. 


8 . 7 


8.6.3  Index  oil  is  applied  by  dropping  oil  onto  the  clean  slide  or  by 
using  a  clean  syringe  or  plpet  to  drop  oil  onto  slide.  Navar 
lll£  slide  surface^.  The  sample  is  added  to  the  oil  to  minimize  fiber 
release  *  then  a  cover  slip  is  applied.  The  HEPA  hood  is  to  remain 
Oil  from  the  time  the  first  sample  is  placed  In  the  hood  until  a 
iinal  clean  after  the  final  sample  has  been  removed  from  the  hood. 


8. 6. A  At  least  one  air  sample  will  be  taken  each  month.  The  sample  should 
be  taken  when  the  laboratory  has  a  high  sample  volume.  The  best 
locations  to  take  air  samples  are  at  the  exhaust  of  the  hood, 
personal  sample  at  analysts  breathing  zone,  and  sample  storage  area. 


CONTAMINATION  DETECTION  ON  PREPPING  TOOLS,  CLASS  SLIDES, 
CLEANING  LIQUIDS,  &  OILS-MOUNT,  CHECK,  AND  CORRECTIVE  ACTION 


COVERSLIPS  , 


8.7.1  A  monthly  check  of  the  refractive  index  oils,  glass  slides,  and 
coverslips  shall  be  conducted  to  test  for  contamination.  If 
contamination  is  found  in  the  oil,  the  oil  should  be  remounted  a 

minimum  of  three  times  and  checked.  If  contamination  appears,  the 

bottle  shall  be  disposed  of  as  asbestos  waste,  and  a  note  entered  in 
the  bulk  sample  log.  Each  new  bottle  of  oil  is  to  be  numbered,  and 
the  opened  bottles  of  1.55  and  1.68  shall  be  checked  monthly.  Oils 

not  often  used  shall  be  checked  prior  to  use  and  documented. 

Cleaning  liquids  shall  be  checked  monthly  and  prepping  tools.  The 
procedure  for  checking  for  oil  contamination  Is  as  follows: 

8. 7. 1.1  Clean  work  area  by  wet-wiping  and  KIM-wiping 

Clean  slide  and  cover  glass  to  be  used 

8. 7. 1.3  Apply  a  few  drops  of  oil  or  cleaning  liquid  to  be 

checked  on  to  slide,  then  add  cover  slip.  For  checking 
prepping  Instruments  rub  ends  of  instruments  together  in 
a  drop  of  oil  on  the  slide. 


8*7. 1,4  View  under  microscope,  scanning  for  suspect  asbestos 

fibers 

6.7*1. 5  Periodically  check  syringes  as  well  as  the  bottles  of 

index  oils 

8. 7, 1*6  Record  results  into  the  analysts  notebook,  recording 

which  bottle  was  tested,  date,  results,  and  comments. 
A  copy  of  the  results  Is  placed  In  the  QC  notebook. 

8.8  REFRACTIVE  INDEX  OIL  CALIBRATION 


8.9 


8.8.1  The  method  uses  a  set  of  glass  standards  for  oil  of  different 
refractive  indices,  ranging  from  1*48  through  1,72.  The  oil  is 
mounted  on  the  glass  standard  and  viewed  under  the  microscope  with 
a  lOx  objective.  Refractive  index  oil  should  conform  to  the  TRUE 
BECKE  LINE  by  raising  and  lowering  the  focus  shifts, 

8.8.2  If  the  BECKE  LINE  moves  inward  or  outward  after  the  plane  of  focus 
is  moved  from  the  edge  of  the  particle  to  a  position  above  the 
particle,  then  the  refractive  index  oil  is  either  low  or  high  and 
should  be  disposed  of  at  once. 


8.8.3  Calibration  of  refractive  index  oil  of  1,55  and  1.68  will  be 
conducted  monthly  and  others  upon  use.  Sealed  bottles  will  be 
calibrated  upon  opening. 

8.8.4  Microscope  positions  shall  be  set  in  the  following  manner  to  observe 
BECKE  LINE  technique  with  Cargllle  glass  standards; 


8.8.4  ,1 
8.8.4  .  2 
8. 8. 4. 3 
8.8.4  ,4 


Retardation  plate  is  in  center  position 
Analyzer  and  polarizer  removed 
Aperture  diaphragm  is  closed  down 

Correct  objective  is  in  place  (2 Ox  or  4 Ox  preferred) 


DISCREPANCIES  IN  DATA 


8.9.1  The  following  d i screpanc i es  may  arise  when  a  sample  Is  analyzed. 

8-9.1. 1  In  house  duplicate  analysis  (by  the  same  analyst) 

disagree 


8*9. 1.2  In  house  between  analysts  results  disagree 

8.9,1. 3  Between  lab  analysis  may  disagree 


8.9,2  Situation: 


Duplicate  analysis  by  same  analyst  disagree. 


8*9.2,!  Determine  the  extent  of  disagreement*  If  results  change 

from  positive  ACM  to  negative  ACM  or  vice  versa,  a  3rd 
analysis  is  best  if  done  by  an  outside  lab  as  quality 
control.  Assume  the  matching  results  are  correct  and 
report  to  client.  Analysts  should  discuss  findings  to 
determine  possible  reason  for  conflicting  analysis.  If 
discrepancy  Is  in  percent  ACM  found,  another  In-house 
analyst  should  be  consulted  and  combined  judgment  used. 

8.9.3  Situation:  Duplicate  analysis,  different  analysts. 


Again  a  3rd  opinion  Is  necessary.  An  outside  laboratory 
again  should  be  used  and  the  results  most  closely 
matching  the  3rd  analysis  should  be  reported.  Again 


communication  between  analysts  Is  essential  to  pinpoint 
possible  reason  for  variance. 

8. 9. A  Situation:  Conflicting  analysis  between  laboratories. 

8-9. 4.1  Consult  a  third  laboratory  If  after  duplication  of 
analysis  by  initial  laboratories*  the  problem  is  not 
resolved . 

8.9.5  In  each  situation,  all  analysts  involved  should  become  comfortable 
with  the  final  results.  Interaction  between  analysts  is  essential 
to  work  out  differences  and  prevent  future  occurrences  for  the  same 
reasons.  No  analyst  should  ever  be  forced  to  just  accept  another 
analysts  judgment.  All  analysts  should  view  the  episode  as  a  useful 
1 earni ng/ t ra in ing  experience. 

8.9.6  After  the  issue  is  resolved,  the  analyst  who  incorrectly  analyzed 

the  sample  may  be  subjected  to  additional  reanalysts  to  determine 
his/her  areas  of  deficiency.  During  re-evaluation  of  a  deficient 
analyst  i  the  analyst  will  be  given  blind  samples  to  analyze  that  are 
similar  in  character  and  nature  to  the  samples  he/she  previously 
Identified  incorrectly.  The  analyst  is  required  to  perform 
reanalysis  of  these  samples  until  he/she  can  be  shown  once  again 
proficient  in  analysis  or  until  the  source  of  error  can  be 

determined.  Should  an  analyst  be  unable  to  demonstrate  proficiency, 
the  analyst  will  be  removed  from  active  duty  and  retrained  in 

accordance  with  training  procedures, 

8.9.7  Once  the  results  of  all  samples  reanalyzed  during  the  QA/QC  program 

have  been  demonstrated  comparable*  copies  of  the  original  and 

reanalysis  information  is  placed  in  the  quality  control  log  binder. 

8.9.8  Corrective  Actions  to  nonconforming  analyst  data  shall  be  treated  in 
the  following  ways: 

8. 9, 8.1  On  the  spot,  immediate  action  -  such  as  malfunctions  or 

simple  misunderstandings  of  equipment  or  lab  procedures. 

8-9, 8, 2  Corrected  Reports  to  the  client  will  be  labeled  as  "re¬ 
issue”  along  with  an  explanation  of  the  need  for 

revision . 

8-9. 8, 3  If  recurring  problems  in  analyst  error  persist,  the  QC 

designate  shall  schedule  a  thorough  restraining  in  the 
problem  area.  The  analyst(s)  shall  be  instructed  to 
take  necessary  actions  to  correct  his/her  deficiencies, 

8.9.9  The  QC  lab  No,  corresponding  to  the  actual  lab  No.  shall  be  known  to 
the  QC  designate  only ,  until  result  comparisons  are  complied  and 
distributed  to  the  respective  analyst ,  by  the  designate  or  his/her 
assistant . 

8.10  DEALING  WITH  TESTING  COMPLAINTS  FROM  CLIENTS 

8-10.1  Dealing  with  testing  complaints  is  a  delicate  matter*  The 

client  should  never  be  told  that  you  are  the  expert  and  he/she 
is  not  an  expert.  The  client  may  have  a  very  valid  reason  to 
believe  the  results  are  incorrect.  One  never  knows  if  he  or 
she  is  the  first*  second  or  third  person  to  analyze  a 
particular  sample.  The  best  recourse  Is  to  determine  why  the 
client  believes  the  results  are  incorrect.  Reanalysis  will 
always  be  performed.  The  type  of  reanalysis  (duplicate, 
between  analysts,  between  laboratories)  will  be  determined  by 
the  QC  Designate  and/or  the  laboratory  manager. 


8.10.2 


8.10.3 


8.10.4 


If  there  is  not  enough  sample  left  to  analyze  properly*  or  if 
cross-contamination  is  suspected*  the  client  must  be  contacted 
and  asked  to  provide  an  additional  sample  for  reanalysis. 

Any  time  reanalysis  is  performed  with  discrepancies*  an 
amended  report  is  to  be  issued  to  the  client  with  the  results 
from  the  reanalysis  reported.  The  reason  for  reanalysis  or 
any  changes  made  should  also  be  addressed  in  the  amended 
report  to  the  client. 

Records  of  all  actions  taken  in  response  to  testing  complaints 
will  be  maintained  in  the  project  file. 
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8,11  Cent  rol  Charts 

All  replicate  and  duplicate  analyses  results  must  be  entered  onto  the 
graph  for  statistical  treatment  in  order  to  characterize  the  performance 
of  individual  analysts  and  the  laboratory  as  a  whole.  Standard  deviations 
are  calculated  monthly  for  each  analyst  and  for  the  entire  laboratory. 
When  an  Individual  routine  QC  sample  is  tested  for  aec eptanc e / r e jec t ion , 
the  range  of  the  two  results  (duplicate  or  replicate)  for  that  sample  is 
compared  to  the  most  current  average  standard  deviation  for  the 
laboratory.  If  the  range  Is  within  two  standard  deviations,  QC  passes  and 
the  report  associated  with  that  QC  sample(s)  may  be  issued.  If  the  range 
is  between  two  and  three  standard  deviations,  it  passes  but  is  recorded  as 
being  above  the  warning  limit.  If  the  range  is  greater  than  three 
standard  deviations,  QC  fails  and  the  report  is  withheld.  This  sample 
must  be  re-submitted  as  a  "blind”  sample  and  reanalyzed.  If  it  is  still 
outside  acceptable  limits  the  QA/QC  designate  shall  isolate  the  problem 
and  take  corrective  action  (as  described  in  section  8.9  of  this  manual). 
We  will  use  this  QC  parameter  as  an  overall  indicator  of  the  precision  of 
each  analyst  and  the  laboratory  as  a  whole. 

NOTE;  Duplicate  and  replicate  sets  of  data  must  conform  to  the  first 
acceptance  criteria!  i.e*  100*  qualitative  agreement  (this  includes  a 
judgement  as  to  whether  the  sample  is  asbestos-cont a  1 n i ng  or  not  as 
defined  by  the  U.S.E.F.A.)  before  results  are  subjected  to  statistical 
analysis.  QC  results  which  do  not  agree  qualitatively  are  rejected. 


pji  huff- 

have  been  shown  to  be  unreliable.  Only  proficiency  testing  materials  characterized  by 
multiple  techniques  should  be  used  to  determine  accuracy  and  precision. 

2.1.5  Procedures 

NOTE:  Exposure  to  airborne  asbestos  fibers  is  a  health  hazard.  Bulk  samples 
submitted  for  analysis  are  oftentimes  friable  and  may  release  fibers  during  handling  or 
matrix  reduction  steps.  All  sample  handling  and  examination  must  be  carried  out  in  a 
HEPA-filtered  hood  or  glove  box  with  continuous  airflow  (negative  pressure).  Handling 
of  samples  without  these  precautions  may  result  in  exposure  of  the  analyst  to  and 
contamination  of  samples  by  airborne  fibers. 

2.1.5. 1  Sample  Preparation 

No  sample  preparation  should  be  undertaken  before  initial  macroscopic  examination. 
Distinct  changes  in  texture  or  color  on  a  macroscopic  scale  that  might  denote  an  uneven 
distribution  of  components  should  be  noted.  When  a  sample  consists  of  two  or  more  distinct 
layers  or  building  materials,  each  should  be  treated  as  a  separate  sample,  when  possible. 

Thin  coatings  of  paint,  rust,  mastic,  etc.,  that  cannot  be  separated  from  the  sample  without 
compromising  the  layer  are  an  exception  to  this  case  and  may  be  included  with  the  layer  to 
which  they  are  attached.  Drying  (by  heat  lamp,  warm  plate,  etc.)  of  wet  or  damp  samples  is 
recommended  before  further  macroscopic  examination  and  is  mandatory  before  PLM 
examination.  Drying  must  be  done  in  a  HEPA-filtered  hood. 

For  nonlayered  materials  that  are  heterogeneous,  homogenization  by  some  means  (mill, 
blender,  mortar  and  pestle)  may  provide  a  more  even  distribution  of  sample  components.  It 
may  also  facilitate  disaggregation  of  clumps  and  removal  of  binder  from  fibers  (rarely 
however,  it  may  mask  fibers  that  were  originally  discernable). 

For  materials  such  as  cementitious  products  and  floor  tiles,  breaking,  pulverizing,  or 
grinding  may  improve  the  likelihood  of  exposing  fibrous  components. 

It  may  be  appropriate  to  treat  some  materials  by  dissolution  with  hydrochloric  acid  to 
remove  binder/matrix  materials  (the  term  "dissolution"  as  used  here  and  throughout  the  text, 
refers  to  the  reaction  between  carbonates  and  hydronium  ions  in  an  acid  solution  to  form 
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bicarbonate  ions  and  CO^.  Components  such  as  calcite,  gypsum,  magnesite,  etc.,  may  be 
removed  by  this  method.  For  materials  found  to  possess  a  high  organic  content  (cellulose, 
organic  binders),  ashing  by  means  of  a  muffle  furnace  or  plasma  asher  (for  small,  cellulosic 
samples),  or  dissolution  by  solvents  may  be  used  to  remove  interfering  material.  In  either 
case,  it  is  recommended  that  matrix  removal  be  tracked  gravimetrically. 

Additional  information  concerning  homogenization,  ashing  and  acid  dissolution  may  be 

found  in  Sections  2.2.5.1  and  2.3. 

2.1.5.2  Analysis 

Samples  should  be  examined  with  a  simple  stereomicroscope  by  viewing  multiple 
fields  of  view  over  the  entire  sample.  The  whole  sample  should  be  observed  after  placement 
in  a  suitable  container  (watchglass,  weigh  boat,  etc.)  substrate.  Samples  that  are  very  large 
should  be  subsarapled.  The  sample  should  be  probed,  by  turning  pieces  over  and  breaking 
open  large  clumps.  The  purpose  of  the  macroscopic  analysis  is  to  determine  homogeneity, 
texture,  friability,  color,  and  the  extent  of  fibrous  components  of  the  sample.  This 
information  should  then  be  used  as  a  guide  to  the  selection  of  further,  more  definitive 
qualitative  and  quantitative  asbestos  analysis  methods.  Homogeneity,  in  the  macroscopic 
analysis,  refers  to  whether  each  subsample  made  for  other  analytical  techniques  (e.g.  the 
"pinch"  mount  used  for  the  PLM  analysis),  is  likely  to  be  similar  or  dissimilar.  Color  can  be 
used  to  help  determine  homogeneity,  whether  the  sample  has  become  wet  (rust  color),  and 
also  can  be  used  to  help  identify  or  clarify  sample  labelling  confusion  between  the  building 
material  sampler  and  the  laboratory.  Texture  refers  to  size,  shape  and  arrangement  of  sample 
components.  Friability  may  be  indicated  by  the  ease  with  which  the  sample  is  disaggregated 
(see  definitions  in  Appendix  A)  as  received  by  the  analyst.  This  does  Dot  necessarily 
represent  the  friability  of  the  material  as  determined  by  the  assessor  at  the  collection  site. 
Extent  of  fibrous  components  may  be  determined  by  comparison  to  similar  materials  of 
known  fibrous  content.  For  materials  composed  of  distinct  layers  or  two  or  more  distinct 
building  materials,  each  layer  or  distinct  building  material  should  be  treated  as  a  discrete 
sample.  The  relative  proportion  of  each  in  the  sample  should  be  recorded.  The  layers  or 
materials  should  then  be  separated  and  analyzed  individually.  Analysis  results  for  each  layer 
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or  distinct  building  material  should  be  reported.  If  monitoring  requirements  call  for  one 
reported  value,  the  results  for  the  individual  layers  or  materials  may  be  combined.  Each  layer 
or  material  should  be  checked  for  homogeneity  during  the  macroscopic  analysis  to  determine 
the  extent  of  sample  preparation  and  homogenization  necessary  for  successful  PLM  or  other 
analysis.  Fibers  and  other  components  should  be  removed  for  further  qualitative  PLM 
examination. 

Using  the  information  from  the  macroscopic  examination,  selection  of  additional 
preparation  and  analytical  procedures  should  be  made.  Macroscopic  examination  should 
typically  be  performed  again  after  any  change  or  major  preparation  (ashing,  acid  dissolution, 
milling,  etc.)  to  the  sample.  Macroscopic  examination  for  estimation  of  asbestos  content 
should  also  be  performed  again  after  the  qualitative  techniques  have  clarified  the  identities  of 
the  various  fibrous  components  and/or  to  assist  in  resolving  differences  between  the  initial 
quantitative  estimates  made  during  the  macroscopic  analysis  and  those  of  subsequent 
techniques.  Calibration  of  analysts  by  use  of  materials  of  known  asbestos  content  is  essential. 

The  macroscopic  examination  is  often  an  iterative  process.  Initial  examination  and 
estimates  of  asbestos  concentration  should  be  made.  The  sample  should  then  be  analyzed  by 
PLM  and  possibly  other  techniques.  These  results  should  be  compared  to  the  initial 
macroscopic  results.  Where  necessary,  disagreements  between  results  of  the  techniques 
should  be  resolved  by  reanalyzing  the  sample  macroscopically. 

2.1.6  Calibration  Materials 

Calibration  materials  fall  into  several  categories,  including  internal  laboratory 
standards  and  other  materials  that  have  known  asbestos  weight  percent  content.  These 
calibration  materials  could  include: 

•  Actual  bulk  samples:  asbestos -containing  materials  that  have  been  characterized 
by  other  analytical  methods  such  as  XRD,  AEM  and/or  gravimetry,  (i.e.  NVLAP 
test  samples). 

•  Generated  samples:  in-house  standards  that  can  be  prepared  by  mixing  known 
quantities  of  asbestos  and  known  quantities  of  asbestos-free  matrix  materials  (by 
weight),  and  mixing  (using  blender,  mill,  etc.)  thoroughly  to  achieve  homogeneity; 
matrix  materials  such  as  vermiculite,  perlite,  sand,  fiberglass,  calcium  carbonate, 
etc.  may  be  used.  A  range  of  asbestos  concentrations  should  be  prepared  (i.e.  1,  3, 
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5,  10,  20%,  etc.).  The  relationship  between  specific  gravities  of  the  components 
used  in  standards  should  be  considered  so  that  weight/volume  relationships  may  e 
determined. 

•  Photographs,  drawings:  photomicrographs  of  standards,  computer-generated 
drawings,  etc. 

Suggested  techniques  for  the  preparation  and  use  of  in-house  calibration  standards  are 
presented  in  Appendix  C,  and  at  greater  length  by  Harvey  et  al.1  The  use  of  synthesized 
standards  for  analyst  calibration  and  internal  laboratory  quality  control  is  not  new  however, 
having  been  outlined  by  Webber  et  al.*  in  1982. 

2.1.7  References 

1.  Harvey,  B.  W.,  R.  L.  Perkins,  J.  G.  Nickerson,  A.  J.  Newland  and  M.  E.  Beard, 
"Formulating  Bulk  Asbestos  Standards",  Asbestos  Issues,  April  1991,  pp.  22-29. 

2.  Webber,  J.  S.,  A.  Pupons  and  J.  M.  Fleser,  "Quality-Control  Testing  for  Asbestos 
Analysis  with  Synthetic  Bulk  Materials".  American  Industrial  Hygiene 
Associations  Journal,  43,  1982,  pp.  427-431. 

2.2  Polarized  Light  Microscopy 

2.2.1  Principle  and  Applicability 

Samples  of  bulk  building  materials  taken  for  asbestos  identification  should  first  be 
examined  macroscopically  for  homogeneity  and  preliminary  fiber  identification.  Subsamples 
should  then  be  examined  using  PLM  to  determine  optical  properties  of  constituents  and  to 

provide  positive  identification  of  suspect  fibers. 

The  principles  of  optical  mineralogy  are  well-established.1,1'  A  light  microscope 
equipped  with  two  polarizing  filters  is  used  to  observe  specific  optical  characteristics  of  a 
sample.  The  use  of  plane  polarized  light  allows  for  the  determination  of  refractive  indices 
relative  to  specific  crystallographic  orientations.  Morphology  and  color  are  also  observed 
while  viewing  under  plane  polarized  light.  Observation  of  particles  or  fibers  while  oriented 
between  polarizing  filters  whose  privileged  vibration  directions  are  perpendicular  (crossed 
polars)  allows  for  determination  of  isotropism/anisotropism,  extinction  characteristics  of 
anisotropic  particles,  and  calculation  of  birefringence.  A  retardation  plate  may  be  placed  in 
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the  polarized  light  path  for  verification  of  the  sign  of  elongation.  If  subsamples  are  prepared 
in  such  a  way  as  to  represent  all  sample  components  and  not  just  suspect  fibers,  semi- 
quantitative  analysis  may  also  be  performed.  Semi-quantitative  analysis  involves  the  use^of 
calibrated  visual  area  estimation  and/or  point  counting.  Visual  area  estimation  is  a  semi- 
quantitative  method  that  must  relate  back  to  calibration  materiajs.  Point  counting,  also  semi- 
quantitative,  is  a  standard  technique  used  in  petrography  for  determining  the  relative  areas 
occupied  by  separate  minerals  in  thin  sections  of  rock.  Background  information  on  the  use  of 
point  counting1  and  the  interpretation  of  point  count  data1  is  available. 

Although  PLM  analysis  is  the  primary  technique  used  for  asbestos  determination,  it 
ran  show  significant  bias  leading  to  false  negatives  and  false  positives  for  certain  types  of 
materials.  PLM  is  limited  by  the  visibility  of  the  asbestos  fibers.  In  some  samples  the  fibers 
may  be  reduced  to  a  diameter  so  small  or  masked  by  coatings  to  such  an  extent  that  they 
cannot  be  reliably  observed  or  identified  using  PLM. 

22.2  Range 

The  detection  limit  for  visual  estimation  is  a  function  of  the  quantity  of  sample 
analyzed,  the  nature  of  matrix  interference,  sample  preparation,  and  fiber  size  and  distribution. 
Asbestos  may  be  detected  in  concentrations  of  less  than  one  percent  by  area  if  sufficient 
material  is  analyzed.  Since  floor  tiles  may  contain  fibers  too  small  to  be  resolved  by  PLM 
(<  0.25  fjm  in  diameter),  detection  of  those  fibers  by  this  method  may  not  be  possible.  When 
point  counting  is  used,  the  detection  limit  is  directly  proportional  to  the  amount  of  sample 
analyzed,  but  is  also  limited  by  fiber  visibility.  Quantitation  by  area  estimation,  both  visual 
and  by  point  counting,  should  yield  similar  results  if  based  on  calibration  standards. 

2.2.3  Interferences 

Fibrous  and  nonfibrous,  organic  and  inorganic  constituents  of  bulk  samples  may 
interfere  with  the  identification  and  quantitation  of  the  asbestos  mineral  content. 

Binder/matrix  materials  may  coat  fibers,  affect  color,  or  obscure  optical  characteristics  to  the 
extent  of  masking  fiber  identity.  Many  organic  mastics  are  soluble  in  refractive  index  liquids 
and,  unless  removed  prior  to  PLM  examination,  may  affect  the  refractive  index  measurement 
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of  constituent  materials.  Fine  particles  of  other  materials  may  also  adhere  to  fibers  to  an 
extent  sufficient  to  cause  confusion  in  identification.  Gravimetric  procedures  for  the  removal 
of  interfering  materials  are  presented  in  Section  2.3. 

2.2.4  Precision  and  Accuracy 

Data  obtained  for  samples  containing  a  single  asbestos  type  in  a  sample  matrix  have 
been  reported  previously  by  Brantley  et  al.6  Data  for  establishing  the  accuracy  and  precision 
of  the  method  for  samples  with  various  matrices  have  recently  become  available.  Perkins, 
Webber  et  al."  and  Harvey  et  al.*  have  each  documented  the  tendency  for  visual  estimates  to 
be  high  when  compared  to  point-count  data..  Precision  and  accuracy  must  be  determined  by 
the  individual  laboratory  for  the  percent  range  involved.  If  point  counting  and/or  visual 
estimates  are  used,  a  table  of  reasonably  expanded  errors,  such  as  those  shown  in  Table  2-1, 
should  be  generated  for  different  concentrations  of  asbestos. 

TABLE  2-1.  SUGGESTED  ACCEPTABLE  ERRORS  FOR  PLM  ANALYSIS 
(Based  on  400  point  counts  of  a  reasonably  homogeneous  sample 
or  100  fields  of  view  for  visual  estimate) 


%  Area  Asbestos 

Acceptable  Mean 
Result 

%  Area  Asbestos 

Acceptable  Mean 
Result 

1 

>0-3% 

50 

40-60% 

5 

>1-9% 

60 

50-70% 

10 

5-15% 

70 

60-80% 

20 

10-30% 

80 

70-90% 

30 

20-40% 

90 

80-100% 

40 

30-50% 

100 

90-100% 

If  the  laboratory  cannot  demonstrate  adequate  precision  and  accuracy  (documented  by 
control  charts,  etc),  quantitation  by  additional  methods,  such  as  gravimetry,  may  be  required. 
Refer  to  the  Handbook  for  SRM  Users10  for  additional  information  concerning  the  concepts  of 
precision  and  accuracy. 
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2.2.5  Procedures 


NOTE:  Exposure  to  airborne  asbestos  fibers  is  a  health  hazard.  Bulk  samples 
submitted  for  analysis  are  oftentimes  friable  and  may  release  fibers  during  handling  or 
matrix  reduction  steps.  All  sample  and  slide  preparations  must  be  carried  out  in  a 
HEPA-filtered  hood  or  glove  box  with  continuous  airflow  (negative  pressure).  Handling 
of  samples  without  these  precautions  may  result  in  exposure  of  the  analyst  to  and 
contamination  of  samples  by  airborne  fibers. 

2.2.5. 1  Sample  Preparation 

Slide  mounts  are  prepared  for  the  identification  and  quantitation  of  asbestos  in  the 

sample. 

2.2. 5. 1.1  Qualitative  Analysis  Preparation 

The  qualitative  preparation  must  allow  the  PLM  analysis  to  classify  the  fibrous 
components  of  the  sample  as  asbestos  or  nonasbestos  matrix.  The  major  goal  of  the 
qualitative  preparation  is  to  mount  easily  visible  fibers  in  appropriate  refractive  index  liquids 
for  complete  optical  characterization.  Often  this  can  be  accomplished  by  making  immersion 
grain  mounts  of  random  subsamples  of  the  homogeneous  material.  Immersion  liquids  with 
refractive  indices  close  to  the  suspected  (see  macroscopic  analysis)  asbestos  mineral  should  be 
used  for  the  qualitative  analysis  so  that  nD  can  be  determined.  Problem  samples  include  those 
with  inhomogeneities,  coatings,  small  fibers,  and  interfering  compounds.  Additional 
qualitative  preparations  are  often  necessary  for  these  types  of  samples.  All  samples,  but 
especially  those  lacking  homogeneity,  may  require  picking  of  fibers  from  specific  sample 
areas  during  the  macroscopic  examination.  Coatings  on  the  fibers  often  need  to  be  removed 
by  mechanical  or  chemical  means.  Teasing  the  particles  apart  or  use  of  a  mortar  and  pestle 
or  similar  mechanical  method  often  is  sufficient  to  free  fibers  from  coatings.  Chemical  means 
of  removing  some  coatings  and  interfering  compounds  are  discussed  in  Section  2.3, 
Gravimetry. 
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2.2.5. 1.2  Quantitative  Analysis  Preparation 

The  major  purpose  of  the  quantitative  preparation  is  to  provide  the  analyst  with  a 
representative  grain  mount  of  the  sample  in  which  the  asbestos  can  be  observed  and 
distinguished  from  the  nonasbestos  matrix.  This  is  typically  performed  by  using  randomly 
selected  subsamples  from  a  homogeneous  sample  (see  macroscopic  analysis.)  Particles  should 
be  mounted  in  a  refractive  index  (RI)  liquid  that  allows  the  asbestos  to  be  visible  and 
distinguished  from  nonasbestos  components.  Care  should  be  taken  to  ensure  proper  loading 
and  even  distribution  of  particles.  Both  the  qualitative  and  quantitative  sample  preparations 
are  often  iterative  processes.  Initial  samples  are  prepared  and  analyzed.  The  PLM  analysis 
may  encounter  problems  or  questions  that  can  only  be  resolved  by  further  preparations,  e.g. 
through  the  use  of  different  RI  immersion  liquids,  elimination  of  interfering  compounds, 
sample  homogenization,  etc. 

For  layered  materials,  subsamples  should  be  taken  from  each  individual  or  discrete 
layer.  Each  of  these  subsamples  should  be  treated  as  a  discrete  sample,  but,  as  stated  in 
Section  2. 1.5.2,  the  results  for  the  individual  layers  or  materials  may  be  combined  if  called 
for  by  monitoring  requirements. 

Homogenization  involves  the  use  of  any  of  a  variety  of  devices,  such  as  a  mortar  and 
pestle,  mill,  or  blender  to  pulverize,  disaggregate  and  mix  heterogeneous,  friable  bulk 
materials.  Selection  of  the  appropriate  device  is  dependent  upon  personal  preference  and  the 
nature  of  the  materials  encountered.  A  blender  or  mortar  and  pestle  may  be  adequate  for 
homogenizing  materials  that  lack  appreciable  amounts  of  tacky  matrix/binder,  and  for 
separating  interfering  components  from  the  fibers.  For  materials  which  are  unusually  sticky 
or  tacky,  or  contain  unusually  long  asbestos  fibers,  milling  (especially  freezer  milling)  may  be 
more  efficient.  However,  milling  should  be  discontinued  as  soon  as  the  material  being  milled 
appears  homogeneous,  in  order  to  reduce  the  potential  for  mechanically  reducing  fiber  size 
below  the  resolving  power  of  the  polarizing  microscope.  Hammer  mills  or  cutting  mills  may 
also  be  used  on  these  materials;  however,  the  same  precaution  regarding  reduction  of  fiber 
size  should  be  taken.  Blending  /milling  devices  should  be  disassembled  (when  possible)  and 
thoroughly  cleaned  after  each  use  to  minimize  contamination. 
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2.2.5. 2  Analysis 

Analysis  of  bulk  building  materials  consists  of  the  identification  and  semi -quantitation 
of  the  asbestos  type(s)  present,  along  with  the  identification,  where  possible,  of  fibrous, 
nonasbestos  materials,  mineral  components  and  matrix  materials.  If  the  sample  is 
heterogeneous  due  to  the  presence  of  discrete  layers  or  two  or  more  distinct  building 
materials,  each  layer  or  distinct  material  should  be  analyzed,  and  results  reported.  Total 
asbestos  content  may  also  be  stated  in  terms  of  a  relative  percentage  of  the  total  sample. 

2.2.5.2.1  Identification 

Positive  identification  of  asbestos  requires  the  determination  of  the  following  optical 
properties: 

.  Morphology  *  Birefringence 

•  Color  and,  if  present,  pleochroism  *  Extinction  characteristics 

•  Refractive  indices  (±  .005)  •  Sign  of  elongation 

Descriptions  of  the  optical  properties  listed  above  for  asbestos  fibers  may  be  found  in 
Appendix  A,  Glossary  of  Terms.  Table  2-2  lists  the  above  properties  for  the  six  types  of 
asbestos  and  Table  2-3  presents  the  central  stop  dispersion  staining  colors  for  the  asbestos 
minerals  with  selected  high-dispersion  index  liquids.  Tables  2-4  and  2*5  list  selected  optical 
properties  of  several  mineral  and  man-made  fibers.  All  fibrous  materials  in  amounts  greater 
than  trace  should  be  identified  as  asbestos  or  nonasbestos,  with  all  optical  properties  measured 
for  asbestos  and  at  least  one  optical  property  measured  for  each  nonasbestos  fibrous 
component  that  will  distinguish  each  from  asbestos.  Small  fiber  size  and/or  binder  may 
necessitate  viewing  the  sample  at  higher  magnification  (400-500x)  than  routinely  used  (lOOx). 

Asbestos  types  chrysotile,  amosite  and  crocidolite,  are  currently  available  as  SRM 
1866  from  the  Office  of  Standard  Reference  Materials,  National  Institute  of  Standards  and 
Technology. 
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2.2. 5. 2.2  Quantitation  of  Asbestos  Content 

As  described  in  Sections  2.1.5  and  2.1.6,  a  visual  volume  estimation  Of  the  relative 
concentrations  of  asbestos  and  nonasbestos  components  should  be  made  during  the 
macroscopic  examination.  In  addition,  quantitation  of  asbestos  content  should  be  performed 
on  subsample  slide  mounts  using  calibrated  visual  area  estimates  and/or  a  point  counting 
procedure.  Section  2.1-6  and  Appendix  C  discuss  the  procedures  for  preparation  and  use  of 
calibration  standards.  After  thorough  PLM  analysis  in  which  the  asbestos  and  other 
components  of  the  bulk,  material  are  identified,  several  slides  should  be  carefully  prepared 
from  randomly  selected  subsamples.  If  the  sample  is  not  homogenous,  some  homogenization 
procedure  should  be  performed  to  ensure  that  slide  preparations  made  from  small  pinch 
samples  are  representative  of  the  total  sample.  Homogenization  may  range  from  gentle 
mixing  using  a  mortar  and  pestle  to  a  brief  period  of  mixing  using  a  blender  equipped  with  a 
mini -sample  container.  The  homogenization  should  be  of  short  duration  (-15  seconds)  if 
using  the  blender  technique  so  as  to  preclude  a  significant  reduction  in  fiber  size.  The  use  of 
large  cover  slips  (22x30mm)  allows  for  large  subsamples  to  be  analyzed.  Each  slide  should 
be  checked  to  ensure  that  the  subsample  is  representative,  uniformly  dispersed;  and  loaded  in 
a  way  so  as  not  to  be  dominated  by  superimposed  (overlapping)  particles. 

During  the  qualitative  analysis  of  the  sample,  the  analyst  should  decide  on  the 
appropriate  optical  system  (including  magnification)  to  maximize  the  visibility  of  the  asbestos 
in  the  sample  while  still  allowing  the  asbestos  to  be  uniquely  distinguished  from  the  matrix 
materials.  The  analyst  may  choose  to  alter  the  mounting  medium  or  the  optical  system  to 
enhance  contrast.  During  the  quantitative  analysis,  slides  should  be  scanned  using  an  optical 
setup  that  yields  the  best  visibility  of  the  asbestos.  Upon  finding  asbestos,  the  parameters  that 
were  selected  in  the  qualitative  analysis  for  uniquely  distinguishing  it  from  the  matrix  should 
be  used  for  identification.  These  properties  will  vary  with  the  sample  but  include  any  or  all 
of  the  parameters  required  for  the  qualitative  analysis.  (For  instance,  low  magnification  allows 
for  concurrent  use  of  dispersion  staining  (focal  screening),  but  compromises  resolution  of 
extremely  small  diameter  fibers;  use  of  a  compensator  plate  and  crossed  polarizers  frequently 
enhances  the  contrast  between  asbestos  fibers  and  matrix  material). 
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Visual  area  estimates  should  be  made  by  comparison  of  the  sample  to  calibration 
materials  that  have  similar  textures  and  fiber  abundance  (see  Section  2.1.6  and  Appendix  C). 
A  minimum  of  three  slide  mounts  should  be  examined  to  determine  the  asbestos  content  by 
visual  area  estimation.  Each  slide  should  be  scanned  in  its  entirety  and  the  relative 
proportions  of  asbestos  and  nonasbestos  noted.  It  is  suggested  that  the  ratio  of  asbestos  to 
nonasbestos  material  be  recorded  for  several  fields  for  each  slide  and  the  results  be  compared 
to  data  derived  from  the  analysis  of  calibration  materials  having  similar  textures  and  asbestos 
content. 

For  point  counting,  an  ocular  reticle  (cross-line  or  point  array)  should  be  used  to 
visually  superimpose  a  point  or  points  on  the  microscope  field  of  view.  The  cross-line  reticle 
is  preferred.  Its  use  requires  the  scanning  of  most,  if  not  all,  of  the  slide  area,  thereby 
minimizing  bias  that  might  result  from  lack  of  homogeneity  in  the  slide  preparation.  In 
conjunction  with  this  reticle,  a  click-stop  counting  stage  can  be  used  to  preclude  introducing 
bias  during  slide  advancement.  Magnification  used  will  be  dictated  by  fiber  visibility.  The 
slide  should  be  examined  along  multiple  parallel  traverses  that  adequately  cover  the  sample 
area.  The  analyst  should  score  (count)  only  points  directly  over  occupied  (nonempty)  areas. 
Empty  points  should  not  be  scored  on  the  basis  of  the  closest  particle.  If  an  asbestos  fiber 
and  a  nonasbestos  particle  overlap  so  that  a  point  is  superimposed  on  their  visual  intersection, 
a  point  should  be  scored  for  both  categories.  If  the  point(s)  is/are  superimposed  on  an  area 
which  has  several  overlapping  particles,  the  slide  should  be  moved  to  another  field.  While 
not  including  them  in  the  total  asbestos  points  counted,  the  analyst  should  record  the  presence 
of  any  asbestos  detected  but  not  lying  under  the  reticle  cross-line  or  array  points.  A 
minimum  of  400  counts  (maximum  of  eight  slides  with  50  counts  each  to  minimum  of  one 
slide  with  400  counts)  per  sample  is  suggested,  but  it  should  be  noted  that  accuracy  and 
precision  improve  with  number  of  counts.  Point  counting  provides  a  determination  of  the 
projected  area  percent  asbestos.  Conversion  of  area  percent  to  dry  weight  percent  is  not 
feasible  unless  the  specific  gravities  and  relative  volumes  of  the  different  materials  are 
known.  It  should  be  noted  that  the  total  amount  of  material  to  be  analyzed  is  dependent  on 
the  asbestos  concentration,  i.e.  the  lower  the  concentration  of  asbestos,  the  larger  the  amount 
of  sample  that  should  be  analyzed,  in  both  the  visual  estimation  and  point  counting  methods. 
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Quantitation  by  either  method  is  made  more  difficult  by  low  asbestos  concentration,  small 
fiber  size,  and  presence  of  interfering  materials. 
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Analyst : 


i  ... 


RESULTS  OF  BULK  ASBESTOS  SAMPLE  ANALYSIS 
BY  POLARIZED  LIGHT  MICROSCOPY  ( PLM ) 


CLIENT:  RL  STf>t  1  AR/FSF  CHEMISTRY - 

PROJECT  IDENTIFICATION:  _fi921239V - 

PACE  2  OF  _ I 


SAMPLE 

NUMBER 

OftQ?  1 

SAMPLE 

DATE 

nrgf*BTrTTf)M /CONDITION  /  LOCATION - 

s  :+* 

luLLu 

ft -05-9? 

FSE-31 * 

TAG  PR  1 21  , 

GREEN  CEMENTITIOUS^  BROWN 

FIBROUS 

q£P4  Oi 

0R92  36  5 

ft  *  n  s  -  9 1 

FSF-32  * 

TAC.  PR179, 

GREEN  CEMENTITIOUS,  BROWN 

FT  RROUS _ 

qEPA  O  ? 

ft   0  5  -  9  2 

F5E-33 4 

TAC  PR123. 

CRN  /CRAY  LINO  f  5 L  *)  ■  CRAY 

FIBROUS 

OEPA  Ofc 

UP  J  A.  JT  U 

A  aCK  t  nc 

f  sn*c ) 

h^os-9 i 

FSF-36 . 

TAC  PR1 24 , 

CRN  /GRAY  LINO  {50«L1.  GRAY 

FIBROUS 

q£F>A09 

ww  Ja — ua_u — 

RACK  TNG 

(  snxci 

0892347 

8-05-92 

ESE-35-l- 

TAG  Pit  7 flu. 

RROWN  RUBBER-LIKE  MATERIAL 

10 

RESULTS  OF  PLM  ANALYSIS: 


ESTIMATED  VOLUME  PERCENTS. 


Sample  Number 


0899148  089/  34 it 0892345  £8.9234  6 


0892341 


ASBESTOS  PRESENT 


HQ _  _ NO. 


YES  TES  HQ 


ASBESTIFORM  MINERALS: 

Amo  s  its 

Ant  hophy 1 1  it  e 

Chrysotlle 

Croc  Idol i t  e 

T r  emo I i t  e- Act  1 nol 1 1  e 


TOTAL  ASBESTOS  _ fcLD -  — til' - 

ND  -  None  Detected 
TRACE  *  Less  Than  One  Percent 
OTHER  FIBROUS  MATERIALS: 

Fibrous  Class  ,  ,  —  — — - - 

Cellulose  .  IQ - -  — - 

Synthetics  — " -  — — - 

Other:  _ _ _ =, _ _  — — - 

*  NONFIBROUS  MATERIAL:  _ _  — Si - 


15 


£1 


ijia 


213 _  _ tUL 


20 _  TRACE 


ifl _  1PQ- 


Ana l y st  : 


Py  IP,  -  V. 


RESULTS  OF  BULK  ASBESTOS  SAMPLE  ANALYSIS 
BY  POLARIZED  LIGHT  MICROSCOPY  { PLM  ) 


CLIENT:  RL  STOLLAR/ESE  CHEMISTRY 


PROJECT  IDENTIFICATION :  6921239V 


PACE 

o 

1 

7 

SAMPLE 

DESCRIPTION: 

SAMPLE 

NUMBER 

SAMPLE 

DATE 

DFSCRTI'T!  ON/ CONDITION /LQCAIXQtL 

08923*8 

8-05-92 

FSF-36 , 

TAG 

PI  £  79  i 

BLACK/BROHN 

FIBROUS 

-XAE 

oc^  /» 

089  2  9 

8-05-92 

FSF-37. 

TAG 

Plf 80, 

BLACK/ BROWN 

■IJ.BRQUS. 

LAR 

'x 

0S9235O 

8-05-92 

FSF-38 . 

TAG 

Plf  81 , 

RLACK/ BROWN 

FIBROUS 

JIAR 

£>  c  ^  '3 

0892351 

8-OS-92 

FSF-39. 

TAG 

Pl£  82  » 

BLACR/BRQHN 

FIBROUS 

-IAJB 

p  l<4 

Q 

8-05-92 

ESE-4Q i 

TAG 

Fit  83 i 

BLACK /BROWN 

FIBROUS 

JLAE 

e>ep/*  ^ 

RESULTS  OF  PLM  ANALYSIS: _ ESTIMATED  VOLUME  .EERCEH.TS. 


Sample  Number 

ASBESTOS  PRESENT 

08923A8 

NO 

0892  3<i  9 

NO 

0892350 

NO 

0892351 

NO 

0892352 

NO 

ASBESTIFORM  MINERALS: 

Amos  1 1  e 

Ant  hophy 1 1 1 1  e 

Chry sot  lie 

Croc  Idol  1 1  e 

*  M 

„ 

__ 

—  — 

m 

Tremol ite-Actlnoltte 





—  — 

— 

— 

TOTAL  ASBESTOS  ND  NU _  _ dll _  _ ELD -  — HD 


ND  -  None  Detected 


TRACE  -  Less  Than  One  Percent 

OTHER  FIBROUS  MATERIALS: 

Fibrous  Class  — 

Cellulose  *5 

Jl5 

*0 

*0 

45 

Synthetics  TRACE 

TRACE 

TRACE 

Other: 

_  _ 

*  NONFIBROUS  MATERIAL:  55 

55 

iQ 

&Q 

_ 

Analyst : 


RESULTS  OF  BULK  ASBESTOS  SAMPLE  ANALYSIS 
BY  POLARIZED  LIGHT  MICROSCOPY  ( PLM  ) 


CLIENT: 


KL  STOLI.AR/ESE  CHEMISTRY 


PROJECT  IDENTIFICATION:  6921239V 


PACE 


OF 


SAMPLE  DESCRIPTION: 

SAMPLE  SAMPLE 


S.'+^  JO 


DE SCR I  IT  I ON /CONDITION /LOCATION 


0692353  H-05-9  2 

ESE-41 . 

TAG 

PI  f  84  . 

WHITE  CEMENTITIOUS 

0892354  6-04-92 

ESE-42  . 

TAG 

Pl£  62  a 

TAN  FIBROUS, 

WHITE  PAINT 

277*  ol 

0892355  8-0&-92 

FSE-43 . 

TAG 

Plf 63, 

OFF-WHITE/TAN 

BRITTLE 

27?  *  *7. 

0892356  8-04-92 

ESE-44  . 

TAG 

Plf 64  . 

OFF-WHITE/TAN 

CEMENTITIOUS — _ _ _ _ -277/?o3 

0892357  8-04-92 

ESE-45 . 

TAG 

Pit  65, 

OFF-WHT /TAN  TILE  (90*T1, 

BLACK  2?  7*0 *i 

MASTIC 

RESULTS  OF  PLM  ANALTSIS 

ESTIMATED  VOLUME  PERCENTS 

Sample  Number 

0892351 

0892354  0892355 

0892356 

0892357 

ASBESTOS  PRESENT 

NO 

NO 

NO 

NO 

TES 

ASBESTIFORM  MINERALS: 

Amos 1 1  e 

Ant  hophyl 1 1 1  e 

Chrysot  Lie 

Croc  Idol 1 1  e 

__ 

„ 

15M 

Tr etaol  1 1 e-Ac t  Lnollte 

„ 

„ 

__ 

TOTAL  ASBESTOS 

ND 

ND 

ND 

ND 

2 

ND  -  None  Detected 

TRACE  m  Less  Than  One 

OTHER  FIBROUS  MATERIALS 

Fibrous  Glass 

Percent 

fit1-  . 

Cel lulose 

5 

35 

TRACE 

2 

3 

Synt  het les 

Ot  her : 

„ 

__ 

_  _ 

*  NONFIBROUS  MATERIAL: 

95 

100 

_ 

—95 

Ana lyst : 


l)i  ti 


cun 


Date: 


RESULTS  OF  BULK  ASBESTOS  SAMPLE  ANALYSIS 
BY  POLARIZED  LIGHT  MICROSCOPY  ( PLM  ) 


CLIEHT:  Rl.  STOLLAR/ESE  CHEMISTRY 

PROJECT  IDENTIFICATION :  6921239V 


PAGE 


OF 


SAMPLE  DESCRIPTION : 

SAMPLE 

SAMPLE 

NUMBER 

DATE 

0892358 

8-04-92 

Q892359 

3D 

Q 

Lr~ 

1 

tO 

rO 

0892360 

8-04-92 

0892361 

S-.05.-J2 

0892362 

8-05-92 

RESULTS 

OF  PLM  ANALYSIS: 

DESCRIPTION /CONDITION  A  LOCATION. 


s;  -At  r  o 


ESE-46.  TAG  P1666 ■  BLACK/BROHN  FIBROUS  TAB. 
F S  F-4  7  .  TAC  PI 667  •  BLACK  FIBROUS - 


JL  ->  ->  A  oS 
2  y  7^  £><*> 


FEF-/.R.  TAC.  P166R.  TAN  FIBROUS,  WHITE  PAINI - 

FgF-49.  TAG  PH  69.  CRAY/BLACK.  RUBBER-  LIKE  MATERIAL: 
TAN  RESIN - - 


_Z7  7jq0y 
2  -fSAot 


FCF-SD.  TAC.  P 1 6  7  0  ■  GRAY/TAN  TILE  r90*Tl,  BLKMAST  f  10*113  2’7'S'A^ 

ESTIMATED  VOLUME  PERCENTS 


D892358 

NO 


Sample  Number 

ASBESTOS  PRESENT 

ASBESTIFORM  MINERALS: 

Amos  It  e 
Ant  hophy 1 1 1 1  e 
Chrysot lie 
Croc  Idol  1 1  e 
Tremol i t  e-Act Inol lte 

TOTAL  ASBESTOS 
ND  -  None  Detected 
TRACE  -  Less  Than  One  Percent 
OTHER  FIBROUS  MATERIALS: 

Fibrous  Class  _ 5 — 

Cellulose  _ 4 _ 

Synthetics  — = — 

Other  : _ _ 


JUL 


0B92359 

ND 


aaaza&fl. 

NO 


0892361 

NO 


0892362 

YES 


15M 


tilL 


HIL 


JUL 


M. 


JJ. 


*  NONFIBROUS  MATERIAL: 


20 


jj. 


JJ. 


Analyst : 


"Yvi 


Date 


:  &ll3^l2=z 


RESULTS  OF  BULK  ASBESTOS  SAMPLE  ANALYSIS 
BY  POLARIZED  LIGHT  MICROSCOPY  ( PLM > 


SAMPLE  DESCRIPTION : 


SAMPLE 

HUMBER 

tmULhJL 

0892364 

QB92365 

0892366 

0892367 


SAMPLE 

DATE 

8-05-92 

a-Q5.=a2 

8-05-92 

8-05-92 

8-05-92 


CLIENT:  RL  STOTIAR/ESE  CHEMISTRY.. 

PROJECT  IDEHTIFICATION:  ,  6921239JL 


PAGE 


OF 


FSF^SI  * 

TAT.  PI  671  .  WHITE  TT  IF  rgrUcTI.  BLK  MASTIC  (1Q*M: 

FSF-52  * 

TAG  PI  67 2 .  CRAY  DUST 

■2  ?S4  OS 

FSE-53 . 

TAG  PI  673,  RRN/BFD  RUBBER-LIKE. 

TAN 

RESIN 

2  o  S 

F  S  F  -  5  4  * 

T AC  PI  6 7 A  .  RRN/RFD  R1JBBER-LTKE. 

TAN 

RESIN _ 

2-~?S rfo 

ESE-55. 

TAG  Pit 75,  GRAY  FIBROUS 

Z7£#o7 

RESULTS  OF  PLM  ANALYSIS: 

Sample  Number 

ASBESTOS  PRESENT 

ASBESTIFORM  MINERALS: 

Amos  1 1  e 
Ant  hophyl 1 1 1 e 
Chrysot lie 
Croc  Idol  1 1  e 
Tremol i t  e* Ac  t Inol 1 1  e 

TOTAL  ASBESTOS  ^  2 

ND  -  None  Detected 
TRACE  -  Less  Than  One  Percent 
OTHER  FIBROUS  MATERIALS: 

Fibrous  Glass 
Cellulose 
Synthetics 
Other: _ _ 


ESTIMATED  VOLUME  FERG£MX5 


*  NONFIBROUS  MATERIAL: 


-HXL 


JUL 


Analyst 


0892363 

0892364 . 

0892365 

0892366 

YES 

HO 

no 

HQ 

_ _ * 

_ 

20M 

_ 



«  — 

—  — 



-- 

-- 

JUL 


YES 


JttL 


30 


9 

TR^CF 

7 

_ 

20 

— 

„ 

26 

J 

1 

i  i 

2fl 

22 

50 

Date; 


RESULTS  OF  BULK  ASBESTOS  SAMPLE  ANALYSIS 
BY  POLARIZED  LIGHT  MICROSCOPY  ( PLM ) 


CLIENT:  RL  STOLLAR/ESE  CHEMISTRY 


PROJECT  IDENTIFICATION:  6921239V 


SAMPLE 

SAMPLE 

NUMBER 

DESCRIPTION: 

SAMPLE 

DATE 

PACE  7  OF 

DESCRIPTION /CONDITION /LOCATION 

7 

s:+e  J=  o 

0892368 

B-06-92 

ESE-56  . 

TA C,  P 1  f  7 6  ,  WRITE  FIBROUS 

2.7  o  8 

QB32369 

B -Ofc-9  2 

ESE-57. 

TAG  Pit  77.  BLACK/BROHN  FIBROUS  TAR 

RESULTS  OF  PLM  ANALYSIS: 


ESTIMATED  VOLUME  PERCENTS 


Sample  Number  0892368  0892369 

ASBESTOS  PRESENT  NO  NO 

ASBESTIFORM  MINERALS: 

Amoslte  — _  _ _ 

Ant  hophyll 1 1 e  — _  -- _ 

Chrysot  lie  -- _  ~ _ 

Crocidollte  -- _  ^ _ 

Tremol 1 te-Act tnol it e  -- _  ~ _ 


TOTAL  ASBESTOS  ND  ND 

ND  -  None  Detected 
TRACE  -  Less  Than  One  Percent 
OTHER  FIBROUS  MATERIALS: 

F 1 brous  Class  --  _ ~ _ 

Cellulose  TRACE  SI' _ 

Synthetics  —  TR/CE _ 

Other: _ —  _ _ 


*  NONFI BROUS  MATERIAL:  1  00  _ 2fL 


Analyst : 


8-/8-^ 


03-08-1993  1 1 : 46fln  FROn  ESE.  DENUER  LRE 


TO 


STDLLRR  P.01 


*  OUJw*  £****-» 


Environmental 
Science  & 
Engineering,  Inc. 


March  1,  1993 


Environmental  Science  &  Engineering.  Inc. 
7330  South  Alton  Way,  Suite  N 
Englewood,  CO  80112 

Attn:  Kevin  McHugh 


Post-lf  brand  fax  transmirta! 


memo  767) 


Analysis:  Six  bulk  samples  were  submitted  for  analysis.  The  samples  were  received 

from  Environmental  Science  &  Engineering,  Inc.  on  February  19,  1993. 


Method:  Asbestos  (Identification  &  content) 

The  samples  were  analyzed  in  accordance  with  EPA  Method  600/M4-82-020. 
Small  portions  of  the  sample  were  placed  in  Series:  E  High  Dispersion 
Refractive  Index  Liquid  on  a  microscope  slide.  The  prepared  sample  was 
then  observed  at  100X  (power)  under  polarized  light  using  a  McCrone 
Dispersion  Staining  Objective.  The  characteristics  of  the  fibers  were 
compared  to  the  known  properties  of  asbestos  fibers  for  dispersion  color, 
polarity,  extinction  and  general  morphology.  Sample  content  (given  by 
percentage)  was  made  by  visual  estimates  by  comparison  of  asbestos  fiber 
to  non-asbestos  materials. 


Results:  See  attached  results  report. 

Discussion:  The  samples  were  routine  in  nature  and  no  departures  from  standard  test 
methods  were  necessary.  This  report  relates  only  to  the  items  tested. 


Laboratory  raw  data  is  filed  and  available  upon  request.  The  samples  will  be  retained  6 
months  for  further  review  or  analysis  if  necessary. 


Analyzed  by: 


Date 


03-08-1993  1 1 f 4GflM  FROM  ESE,  DENUER  LflE 


TO 


STOLLflR  p.02 


ESE 


|*j  Environmental 
j  Science  & 

\  Engineering,  Inc. 


results  of  bulk  asbestos 

BY  POLARIZED  LIGHT 


SAMPLE  ANALYSIS 
MICROSCOPY  (PLH) 


CLIENT:  . ESE/DENVER  CHEMISTRY  LAB _ 

PROJECT  IDENTIFICATION:  693I328V.  PR  FST  nTQ _ 

PACE  .  1  OF  _ l 

SAMPLE  DESCRIPTION: 

SAMPLE  SAMPLE 


M UMBER  -CATE —  - DESCRIPTION;  CONDITION /LOC  ATT  OH 


v« 

0233293 

2-04-93 

62 i 

-2J3A10. 

WTM.L  l.tVQ2  uy.a^i  I  I  LULA11UM 

TAN  TILE  ( 90XT 1 ,  BLACK  MASTTC  ( 1 0»Ml 

*  If  7 

029329*, 

2-04-9.3 

6 

275A11. 

WHITE  FTBROUS 

*  l*H 

0232221 

2-04-93 

64  , 

275Al 2 . 

BLACK  FIBROUS  TAR 

*(*5 

0293296. 

2-04-93 

6L. 

277A08. 

GRAY  FTRRQIIS 

X  (pit 

0293297 

-2-^04-93 

66j 

277A09. 

GREEN  TILE.  BROWN  FIBROUS 

RESULTS  OF  PLM  ANALTSIS:  _ ESTIMATED  vouma  percents 


Sample  Number 

0293293 

0293294 

Q293295 

 0293296 

0293297 

ASBESTOS  PRESENT 

-  YES 

NO 

NO 

YES 

NO 

ASBESTIFORM  MINERALS: 
Amos 1 t e 

Anthophylli t e 

__ 

Chrysot il e 

-  15M 

45 

Croc  idol it  e 

_ 

 ^ 

Trerool It  e-Act inoi I t e 

—  * 

TOTAL  ASBESTOS 

2 

NP 

ND 

45 

ND 

ND  =  None  Detected 

TRACE  =  Less  Than  One 

OTHER  FIBROUS  MATERIALS 

Fibrous  Class 

Percent 

TRACE 

Cellulose 

2 

1 

70 

40 

1  5 

Synthetics 

1 

TRACE 

1 

Ot  her : 



*  NONFIBROUS  MATERIAL: 

—  95 

99 

29 

15 

85 

Analyst : 

yni/i 

Date:  S-*  1 

[-9^ 

03-06-1993  115  43*1 


FROM  ESEi  DENUER  LAE 


TO 


STOLLAR  P.03 


RESULTS  OF  BULK  ASBESTOS  SAMPLE  ANALYSIS 
BY  POLARIZED  LIGHT  MICROSCOPY  (FLM) 

CLIENT:  ESE/DENVER  CHEMISTRY  LAB - 

PROJECT  IDENTIFICATION:  A93132BV.  PRESIDIO— - 

PACE  2  OF  2 

SAMPLE  DESCRIPTION: 

SAMPLE  SAMPLE 

HIT HftFR  DATE  _ DESCRIPTION/CONPITIQM/ LOCATION _ 

J*&f7  0293293  2-0fr-93  67,  277A1Q,  GRAY  TILE - 


RESULTS  OF  PLM  ANALYSIS:  _ ESTIMATED  VOLUME  PERCENTS 

Sample  Number  0293298 

ASBESTOS  PRESENT  _ HQ _ 

' ASBESTIFORM  MINERALS: 

Amos  it e  — - 

Ant  hophyll 1 t e  -- 

Chrysotile  _  _ -- _ 

Crocldollte  — ■ 

Tremol ite-Aet inol lte  _ = _ 

TOTAL  ASBESTOS  ND 

ND  «  None  Detected 
TRACE  =  Less  Than  One  Percent 
OTHER  FIBROUS  MATERIALS: 

Fibrous  Class  — 

i  Cellulose  TRACE _ 

Synthetics  — =-= - 

■  Other:  _ _  — = - 

*  NONFIBROUS  MATERIAL:  100  — 


Analyst 


3-l-eV3 


Appendix  E 

Laboratory  Analytical  Data  for  Duplicates 


01-04-1993  09 : SGftM  FROM  ESE.  DENVER  LflE 


TD 


STOLLRR  P . 02 


Environmental  con¬ 

science  & 

Engineering,  Inc. 

RESULTS  OF  BULK  ASBESTOS  SAMPLE  ANALYSIS 
BY  POLARIZED  LIGHT  MICROSCOPY  (PLM) 


CLIENT:  RT  RTOM.AR/ESK  CHEMISTRY 

PROJECT  IDENTIFICATION:  692123£Y 


FACE  1  .  OF  _ l 


SAMPLE  DESCRIPTION: 

SAMPLE  SAMPLE 

NUMBER  DATE 

TlFSCRTPT  TON /CONDITION/  LOCATION _ _ 

TAG 

P Ififtft.  TAN  III!  ISO*!!),  BLACK  MASTIC 

JL  "7  7/ 4l  h 

1 7971 1 7 

8-05-9  2 

tag 

P1A70.  TAN  TTLE  C90XT1.  BLACK  MASTIC. 

j 10*Ml 

ns/A : 

1292 I  1  8 

M  T,hW  4* 

7-30-97 

TAG 

P8 1 1.8  .  WHITE  FIBROUS 

'J  YA'A  /  ? 

1292L13 

B- 0fr-92 

IA£L 

PH  177.  CRAY/ BROWN  CEMENTITIOUS  ft.  FIBROUS - 

CuL^di  > 

RESULTS  01  PLM  ANALYSIS: 

Sample  Number 

ESTIMATED 

YOLUMJE  PF.RCEMTS 

129211ft 

179; 117 

1292118 

1292LL9_ 

ASBESTOS  PRESENT 

ASBESTIFORM  MINERALS: 
Amos ite 

Ant hophyll 1 1  e 

Chrysot  i.le 

Croc i do  Lite 

T r  eiuol  1 1  e- Ac  t  inol  i  t  e 

total  asbestos 

ND  =  None  Detected 

M  =  MASTIC 

YFS 

TF.S 

TES 

 . 

li) 

_ — 

1 8  M 

IS  M  „L> 

25 

30 

__  _  _ 

„ 

_ _ 

2  X 

2  1 

3S  »*** 

30  Vi 

OTHER  FIBROUS  MATERIALS: 


Fibrous  Glass 

Cellulose 

Synthet ics 

Ot  her : 

2 

Z 

10 

LQ 

_  _ 

*  NONFIBROUS  MATERIAL: 

96 

—31 

—33. 

&0 

Appendix  F 

Chain  of  Custody  Documents 


R.  L.  STOLLAR  &  ASSOCIATES,  INC. 


CHAIN-OF-CUSTODY  RECORD 


R.  L.  STOLLAR  &  ASSOCIATES.  INC. 

CHAIN-OF-CUSTODY  RECORD 


lab  ID: 

gn> 

Project  Namei.  ^  ■  ,  . 

?^cU;0 

Sample  Date: 

Site  Type: 

BLDG- 

KUTy^, 

Site  Identification: 

.  <??r  /j^z. 

> 

Sample 

^  (S|gr^ue) 

t  uP  (aJ2< — 

Sample  Depth: 

(Z-0  _ 

Sample  Te^nique: 

TIME 

"  TAG  NO. 

ANALYSIS  REQUIRED 

CONTAINER  1 

PRESERVATfV  E/RE  MARKS 

- 7^ 

- — 

Relinquished  by:  (Si 

g  nature) 

f  j  f  ] 

Date/Time 

£/~?  V'\Z*  R3(2f 

Received  by:  (Signature) 

DHL 

Relinquished  by:  (Signature) 

Date/Time 

Received  by:  (Signature) 

Relinquished  by:  (Signature) 

Date/Time 

Received  by:  (Signature) 

Relinquished  by:  (Signature) 

Date/Time 

Received  by:  (Signature) 

Airbill  Number 


R.  L.  STOLIAR  &  ASSOCIATES,  INC, 


CHAIN-OF-CUSTODY  RECORD 


Lab  ID: 

?0 

Project  Name:  *  f  •  Sample  Date: 

Site  Type:  Site  Identification: 

9iz  A03 

Samplers:  (Signature)  f)  r .  J)  f]  i  1  Sample  Depth: 

(  1  0*  0 — , 

Sample  Tej^nique: 

TIME 

TAG  NO. 

'Analysis  required 

CONTAINER 

PRESERVATIVE/REMARKS 

1430 

9\Ulri 

rHi  'blr  STD^ 

9  7m  he  bru?  i 

U  - - U - 

^  

X 

y" 

i 

_ 

\, 

z 

<?\^V 

7  \y 

- 

/ 

■ 

/ 

Z' 

Z - 

-y 

Relii 

/  * 

rxquts 

ted  by:  (S 

/  / 

lignatureL 

4  a  d  V 

Datefi’ime 

zhfo-2-  1120 

Received  by:  {Signature) 

Df  /  L 

Relinquishecrky:  (Signature) 

*  '  Date/Time 

Received  by:  (Signature) 

Relinquished  by:  (Signature) 

t 

Date/Time 

Received  by:  (Signature) 

Relinquished  by:  (Signature) 

Date/Time 

Received  by:  (Signature) 

Airbill  Number  Q>  ^  9 

31 _ ■ 

R.  L.  STOLLAR  &  ASSOCIATES,  INC. 

CHAIN-OF-CUSTODY  RECORD 


Lab  ID: 

BD 

Project  Name^  .  * 

ps--reS>sVr«tfp 

Sample  Date:  Site  Type:  Site  Identification: 

XX  ft 04- 

Samplers:  (Signature)^  . 

/  a  *  Sample  Depth; 

MaalUs —  cr.  ^ 

Sample  Technique: 

61- 

TIME 

TAG  NO. 

WmYSIS  REQUIRED 

CONTAINER 
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